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FINAL REPORT

TASK ORDER 2 - FY 94/95

DAMD17-93-C-3101

NONAUDITORY DAMAGE-RISK ASSESSMENT FOR SIMULATED

155MM SELF-PROPELLED HOWITZER MUZZLE BLAST

INTRODUCTION
This report describes the final results of studies supported
by the Walter Reed Army Institute of Research (WRAIR) undertaken
to establish the nonauditory subthreshold for injury in a simu-
lated muzzle blast environment like that produced when firing an
M109 155mm self-propelled howitzer (sph) with one or more hatches
open. Anesthetized sheép were exposed to various intensities and

repetitions of the simulated muzzle blast.

OBJECTIVES
1. To establish the pressure level at which the simulated
muzzle blast like that generated by an M109 155mm sph
firing top zone rounds, with one or more hatches open,
does not exceed the nonauditory injury threshold at the

crew positions for 6, 25, or 100 exposures.




-

2. To compare the results from the above objectives with
those from other studies to establish additional damage

risk criteria for complex wave environments.

METHODS

As seen in Figure 1, an M108 sph was placed in'front of the
EG&G Muzzle Blast Simulator (MBS) on Blast Pad 2 at the Army
Blast Overpressure Test Site. The site is located on Kirtland
AFB, New Mexico and is operated by EG&G MSI. An M108 was used
for the simulation in lieu of an M109 because the M108 was read-
ily available. It was also felt that satisfactory results could
be obtained with the M108 since the hulls of the two systems are
essentially the same. The best simulation was obtained when the

rear hatches and doors were removed and a six-plate reflector

system was installed at the back of the M108 to collect and di-
rect the blast wave from the simulator into the crew compartment.
The simulated muzzle blast waves generated were monitored at
three of the crew positions in the M108. Numerous preliminary
trials, ranging from firing bare charges of C-4 in front of the
M108 sph to generating blast waves from various combinations of
shocktubes and reflectors, were conducted to develop the MBS il-

lustrated in the figure.




Once the desired waveform was established, two anesthetized
sheep at atime were exposed, one each in the loader and gunner
crew positions, to .the simulated blast wave. The intensity and
repetitions varied as a function of the experimental design.

Waveform Development

The 155mm sph muzzle blast waveform selected gy the WRAIR
for simulation is illustrated in Figure 2.

As seen in Figure 3, pressure transducers were placed in
three crew positions during the development of the simulated muz-
zle blast waveform. These were positions 3 (loader), 4 (chief of
section), and 5 (gunner). They were used as side-on gauges
mounted vertically with their sensing elements pointing face-up.
In the loader and gunner positions, pressure-time measurements
were taken at a height of 1.2 m from the floor of the crew com-
partment and in the chief of section position, at a height of 1.5
m.

Once the simulated waveforms illustrated in Figures 4, 5,
and 6 were approved by the WRAIR, calibration curves relating
peak pressure (Pmax) to charge weight, for C-4 charge detonations
ranging in size from 227 to 3175 g, for each gauge were produced.

Preliminary pressure-time measurements were also taken with

the WRAIR instrumentation cylinders in the loader and gunner po-




sitions for comparison with the side-on gauges. A complete set
of pressure-time recordings was taken at the end of the study
with the two instrumentation cylinders using the explosive charge
weights that the sheep were subjected to for correlation with the
side-on gauge calibration curves. The sensing elements of the
cylinder gauges were also 1.2 m from the floor. ‘
Experimental Design

The study design is presented in Table 1. Varying numbers
of anesthetizea sheep were subjected to &, 25, or 100 blasts of
simulated muzzle blast waves in 1.5-dB increments. Exposure doses
and charge weights were derived from the side-on pressure gauge
calibration shots mentioned above. There were three sets of
nonauditory injury experiments based upon whether the animals re-
ceived 6, 25, or 100 blasts. The highest pressure recorded at a
crew position during the actual firing of a 155mm sph was ap-
proximately 7 kPa (172 dB). A starting experimental level was
set at 12 dB higher or 30 kPa (184 dB), which hopefully would
produce lung injury. The plan was to work down in equal incre-
ments until subthreshold levels of injury were established for
the 6-exposure experiment. There were 10 animals exposed at each

pressure level except for the subthreshold points. The severity




of injury ranges were used to establish the exposure level incre-
ments. The 1.5-dB steps were based on the low incidence of inju-
ries at the first exposure level as well as succeeding levels.
The results of the 6-exposure experiments were used to establish
the starting point for the 25-exposure experiments. Likewise,
the results of the 25-exposure experiments were used éo establish
the starting point for the 100-exposure experiments. A total of
22 control animals were used in pairs at intervals throughout the
study to compensate for any lesions induced by iatrogenic factors
Or pre-existing disease. The interval between shots was approxi -
mately 1 minute.

There were 50 test sheep used in the 6-exposure experiments.
Three different peak overpressure (Pmax) exposure levels of 30,
25, and 22 kPa were employed to establish the subthreshold for
six blasts. There were two groups of 10 each in the first two
levels and 30 in the lower one.

To establish the subthreshold for the 25-exposure experi-
ments, there were 30 test animals in three groups of 10 each.
The Pmax levels of 25, 22, and 18.2 kPa were used.

A total of 40 test animals were used in the 100-exposure ex-
periments. A single Pmax level of 18.2 kPa was used to estimate

the subthreshold for 100 blasts.




Instrumentation

Three Piezotronics (PCB) Model 102M195 piezoelectric pres-
sure transducers were used as side-on gauges in the crew posif
tions illustrated in Figure 3 during the waveform and calibration
curve development phase of the study. A 1- to 2-mm-thick coating
of temperature-resistant high-vacuum grease imprégnated with
charcoal, to mitigate thermal and flash effects, was applied to
the face of each gauge before a shot series. The instrumentation
cylinders used in the loader and gunner crew positions during
calibration were fitted with four each ablative coated PCB Model
102M125 piezoelectric transducers at 90-degree intervals around
their circumferences and 7.6 cm above the midpoints of their long
axes.

Instrumentation during animal testing was limited to one
side-on gauge at the chief of section position shown in Figure 3
to facilitate the 1-minute interval between shot requirement. It
took approximately 5 to 10 seconds to acquire and name a new shot
file and 18 seconds to download one channel of digitized data to
the computer. an additional 10 to 15 seconds Or so was required
Lo reset the system for the next shot.

Signals from the transducers were passed into PCR Model 464

amplifiers for conditioning. The unfiltered signals from the




The analog tape was kept for archival purposes. The digitized

by Professional Computer Consultants. The data stored on the 44
Mbyte disks Were also sent to the WRAIR for further analysis.

Animal Care

portion of their pens with an overhead cover. One to two weeks
prior to testing, the subjects were moved into indoor pens in

groups of 10, given a second application of tick spray and shorn




of their wool. They were kept in groups of four to six in pens
with wood shavings on the floor. Food pellets were provided at a
rate of 1 kg/head/day. Water was available ad 1libitum. Each
animal was fasted a minimum of 18 hours before a test.

On the morning of a test, the animals were weighed, har-
nessed and given an otoscopic examination to remove gny obstruc-
tions from the ear canals prior to transport to the test site.
The ears were then fitted with E.A.R.® foam plugs.

Each sheep received a preanesthetic intramuscular (IM) in-
jection of atropine sulfate (0.44 wmg/kg) and xylazine (0.22
mg/kg) and was placed in its test position approximately 15 min-
utes prior to blast exposure. At 5 minutes before the test, each
sheep was anesthetized with an M injection of Ketamine hydro-
chloride (11 mg/kg) then exposed to blast.’

Pathology Scoring

The animals were not allowed to recover from anesthesia.
Starting at approximately 1 hour after blast exposure, one sheep
at a time was given an IM injection of ketamine hydrochloride
(22mg/kg), exsanguinated by severing the jugular veins and ca-
rotid arteries, and necropsied. Each animal was assessed for in-

juries by wusing an alphanumeric scoring code .’ Any external




lesions, fractures, and trauma to the pharynx/larynx, trachea,
lungs, heart, hollow abdominal organs, and solid abdominal organs
were assigned individgal numerical scores based on the severity
of the lesion. These numerical values were derived from a pathol-
ogy scoring system initially deyeloped by the WRAIR in collabora-
tion with the Lovelace Biomedical and Environmenéal Regearch
Institute and is currently used in the Jaycor Pathos data base
program. The various lesions were also graded as trace, slight,
moderate, or extensive depending upon their severity. Each indi-
vidual score was divided by its preassigned maximum possible
score to arrive at a severity of injury ratio for that organ or
system. The presence or absence and the extent of a pnemothorax,
hemothorax, hemoperitoneum, or coronary and/or cerebral air embo-
lism were summed and added to the sum of the ratios. The result-
ing value was then multiplied by 1 or 2, depending upon whether
the subject was a survivor or fatality, to arrive at an Adjusted
Severity of Injury Index (ASII) by excluding ear damage values
from the sum of the ratios. The ASII can be expressed by the

following equation:

ASII = (QRatios + 2Morbidity Factors) * (Morbidity Multiplier)




It is a useful blast effects analysis tool in that it can be used
to evaluate blast injuries in terms of trauma to the whole animal

as well as to individual organs.

RESULTS

The results of the waveform modeling efforts and calibration
curve development will be presented first, followed by the gross
pathology assessments and evaluations of the éssessments. Damaée
to the M108 vehicle will also be briefly described.

The pressure-time data in the appendices are listed in terms
of peak overpressure (Pmax) in kPa, a-duration (Ta) in ms, a-
impulse in kPa*ms, total duration (Td) in ms, and smoothed-peak
overpressure (Psm) in kPa as a function of charge weight. The
Psm was derived from each pressure-time data array using a 351
point fixed-size moving window which corresponded to a 175 point
half window on either side of the data being operated on.

Pressure-time data recorded at the crew positions during
calibration are listed in Tables A-1 and A-2 of Appendix A. The
individual and average values for the various instrumentation
cylinder gauge calibration combinations, as well as the chief of
section pressure-time associated with the cylinder shots, are

listed in Table A-3.
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Pathology assessments for the major organs, as well as

ASII,’> are given in Table B-1 of Appendix B. The assessments
were listed in terms of numbeys of exposures and 1in descending
order of charge weight. All of the gross pathology assessments
were blind but were subject to periodic review as histopathology
results became available. ‘
Pressure-time data from the gauge located in the chief of
section crew position which monitored the shot-to-shot blast en-
vironment for each animal test are tabulated in Table C-1 through
C-61 of Appendix C. The mean and the standard deviation for each

test series are included. A table of average pressure-time val-

ues is also presented in Table C-62.

Waveform Development

As previously mentioned, the 155mm sph muzzle blast waveform
that was selected for modeling is presented in Figure 2. The
simulated waves recorded in the loader, gunner, and chief of sec-
tion positions are illustrated in Figures 4, 5, and 6, respec-
tively.

Calibration lines for the side-on single probe gauges rélat—
ing Pmax to C-4 charge detonations ranging in size from 227 to

3175 g were produced. Linear regression analyses using the least

11




squares method were used to fit the lines to the data points ob-
tained from Table A-1. The default statistic used by Excel 1is
the coefficient of determination, r2, which 1is the ratio of the
regression sum of squares divided by the total sum of squares.
The regression sum of sqguares is the amount of variation in the
predictor variable (charge weight) and the sum of séﬁares is the
amount of total variation in the response variable (pressure).

Regression lines for the side-on gauges in the three crew
positions are illustrated in Figure 7. The r’ numbers for the
loader, gunner, and chief of section were 0.9757357, 0.9618463,
and 0.9696261, respectively.

The composite regression line for the loader and gunner
side-on gauges compared to the chief of section gauge is shown in
Figure 8. An r’ of 0.9618213 was calculated for the composite
regression 1line. The study experimental design exposure doses
were based on this composite regression line.

Calibration lines for the loader and gunner instrumentation
cylinders using the four gauge average Pmax values from Table A-
3, which were obtained from the individual values listed in Table
A-2, were calculated and compared to the corresponding chief of

. . . : . . 2
section regression analyses which is shown 1in Figure 9. The r
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values for the loader, gunner, and chief of section were
0.9571370, 0.9195564, and 0.8885730, respectively.

The lines illustrated in Figure 10 represent the combined
average loader/gunner instrumentation cylinder values and the
single side-on gauge Pmax's compared to the combined chief of
section single gauge Pmax values from Figures 8 ané 9. The re-
spective r’ values were 0.9077184, 0.9618213, and 0.9597057.

A single regression line illustrated in Figure 11 was de-
rived from the chief of section monitor gauge average Pmax values
from each animal test series list in Table C-62. The r’ was
0.9306802.

The single regression line illustrated in Figure 11 was
plotted against the calibration lines in Figure 10 for comparison
to obtain Figure 12. The chief of section calibration line val-
ues and the chief of section monitor gauge values are essentially

the same over the narrow range of charge weights actually used

for the animal exposures.

Table 2 summarizes the equations for the regression lines
displayed in Figure 12 as well as the Pmax derived from the equa-
tions for each experimental charge weight used during the sheep

exposures.
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Animal Response

Table 3 lists the experimental results expressed in terms of
incidence of gross lesions in the major gas-containing organs,
mean adjusted severity of injury indices (mean ASII), and accumu-
lative incidence of gross lesions as a function of Pmax and num-
ber of exposures. Table 4 presents the same data invterms of the
unacceptable and trivial lesion criteria as described by Dodd, et
a1.t According to the criteria, unacceptable was defined as (1)
any animal in a group with pulmonary or gastrointestinal tract
injury, (2) greater than 33 percent of the group’s animals with
slight upper respiratory tract injury, or (3) any animal in a
group with moderate or severe upper respiratory tract injury.
Trivial was defined as less than 34 percent of the group’s ani-
mals having slight (one to four petechial hemorrhages) upper res-
piratory tract injury and no pulmonary or gastrointestinal
injury. Injury data were derived from the gross pathology as-
sessments presented in appendix Table B-1. The sgheep exposure
doses listed in Tables 3, 4, and B-1 were adjusted to reflect the
instrumentation cylinder calibration equation values, not the
initial experimental design single gauge calibration numbers. As

seen in the tables, there were only trivial lesions and a control

level mean ASII of 0.01 in the 24 kPa x 6 exposures group. There
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were no lesions found in the 20 kPa x 25 exposures group and the
mean ASII was 0.00. For the 20 kPa x 100 exposures animals there
were only trivial upper respiratory tract lesions and a control
level mean ASII of 0.01. There were only two cases of trace to
slight lung hemorrhage in the experimental animals, one each in
the 32 kPa and 27 kPa groups. There was also one cohtrol animal
with slight lung hemorrhage.
Vehicle Damage

At various times during the course of the animal tests,
every hatch latching mechanism failed and had to be repaired with
stronger components. It was also not uncommon to find bolts that
had vibrated loose from various items lying on the floor of the
crew compartment after a test. A major failure which was re-
paired occurred with the separation of the commanders turret from
the main turret of the M108 during 100 shot test series number
T61.

DISCUSSION

The results indicate that the low incidence of lung injury
in the test animals tended to be negated by the lung hemorrhage
found in one of the controls. With the exception of the sheep in
the 32 kPa x 6 exposure group, as indicated in Table B-1, the le-

sions sustained could well have been the result of iatrogenic
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factors and not due to blast at all. For example, sheep 527 in
the 27 kPa X 6 exposure set with slight lung hemorrhage was very
agitated during the weighing and harnessing procedure running
into the pen rails and scales. In addition, the animal bloated
extensively during the postexposure hold and bloating is fre-
quently complicated by aspiration pneumonitis. Howe&er, gastric
contents contamination of the trachea was not noted in the pa-
thology report. The pleuritis/pneumonitis found in control ani-
mal 525 was much the same as that in test animal 527 which
consisted of a scattered pleural/subpleural petechiation with an
isolated spot of parenchymal ecchymosis in one diaphragmatic
lobe.

It is informative to compare the results of this study to
chest wall velocity predictions in reverberant wave environments,
to classical blast wave injury prediction curves, and to the re-
sults of the two previous sheep reverberant wave studies done at

5,6,7,8,9
The

this laboratory which are presented in Tables 5 and 6.
first study involved exposure to single bare charge detonations

in three different enclosure volumes, the results of which are

included in Table 5 along with the chest wall velocity and injury

16




curve predictions.’ Results from the second study which simu-
lated the firing of an antitank weapon from an enclosure are pre-
sented in Table 6.°

Table 5 is a comparison between the highest animal exposure
dose and calculated chest wall velocity in this study and the
chest wall velocity and overpressures associated %ith minimal
levels of injury from single-exposure doses from other stud-
ies.>®’ Gunner/loader instrumentation cylinder pressure-time
histories from the 3310g, 32-kPa calibration level served as in-
put to a single-degree of freedom, single-chamber thorax model to
calculate the chest wall velocity.’ The mathematical model was
originally developed to measure the response of the thorax (chest
wall displacement, velocity, acceleration and intrathoracic pres-
sure) to classical Friedlander waves. It has also been used re-
cently to predict chest wall velocities in reverberant wave
environment studies done at this facility. The results from the
complex reverberant wave study, indicated that there was a good
correlation between the ASII (which includes lung, upper respira-
tory tract, gastrointestinal tract, and solid organ injuries) and
the calculated peak inward chest wall velocity.5 There was also

a good correlation between these results and the previously

established injury prediction curves of Bowen, et al.® A calcu-

17




lated chest wall velocity, 0.7 m/s, associated with the highest

exposure group in this study was lower by a factor of 5 than the
3.6 m/s required to produce trace to slight injury from a single
blast exposure in the previous reverberant wave environment
study.s’7’8

As indicated in the table, the threshold forvlung injury
from a classical 22-ms positive phase duration wave predicted by
the Bowen, et al. curve (long axis of the body parallel to the
shock front) to be 86 kPa is approximately two and a half times
higher than the highest exposure dose in these experiments. A
positive phase duration of 22 ms was used for the prediction be-
cause it is the same duration as the wave used in this study. 1In
addition, the 149 kPa Pmax (49 kPa Psm) predicted as threshold
for trace to slight injuries in a complex reverberant wave envi-
ronment, which uses ASII as a function of Psm, is approximately
four and a half times higher than the 32 kPa dose of 6 shots and
six times higher than the subthreshold for 6 shots for the 155mm
sph tests. It is obvious that the number of shots is an impor-
tant variable with respect to injury.

Table 6 is a comparison between the results from this study
and those from the previous multiple exposure experiments in

which sheep were exposed to a simulated reverberant blast wave
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like the one generated by a weapon fired from an enclosure.’ The
single blast results from that study compare quite favorably to
the predicted thresholds listed in Table 5. The table also dem-
onstrates that the dose required to produce unacceptable levels
of injury and higher than control level ASII scores decreases
with the increasing number of blasts up to a point khen appears
to level off between 25 and 100 exposures. For example, using
Pmax as the dose, one would expect from the previous experiment
no injuries or only trivial upper respiratory tract injuries from
one exposure to 49 kPa and three exposures to 43 kPa. A no in-
jury level for 12 exposures was not found. From the current ex-
periment, one would expect no injuries or only trivial upper
respiratory tract injuries from 6 exposures to 24 kPa, 25 expo-
sures to 20 kPa, and 100 exposures to 20 kPa.

The accuracy of the ASII scoring method is dependant upon
following the injury scoring guidelines and the objectivity of
the scorer. This scoring approach has been in two studies in-

' A total of 265 test animals from the first

volving 501 sheep.7
study were used to develop the scoring system.7 Third order
polynomial regressions comparing individual injury scores of the

various organs to respective ASII values for the 265 animals were

done to demonstrate the interrelationship between the two. With
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the exception of solid abdominal organ injury, injury scores in-
crease as a function of increasing ASII. Coefficients of corre-
lation for the organ versus ASII comparisons demonstrated
significant x, y relationships ranging from 0.6962 to 0.9044 with
the probability value for each ANOVA equal to 0.0001. Beta coef-
ficient p wvalues, with the exception of the x° coe%ficient for
the pharYnx/larynx and the x° coefficients for the pharynx/larynx
and trachea, were 0.0053 or less.” The precision of the injury
score measurements has not been determined but could be refined
by fine tuning the scoring ranges for the various injury levels.
The sample sizes of 30 and 40 each used to establish the 6-
and 100-blast subthresholds, respectively, were selected to estab-
lish a high degree of confidence in these two data points. By
using an n of 30 there would be a probability of injury of 1 in
10 at the 95-percent confidence level and a probability of injury

of 1 in 13.3 with an n of 40.%°

CONCLUSIONS
Subjects could be exposed to Pmax levels consisting of 6
blasts of 27 kPa each, 25 blasts of 24 kPa each, and 100 blasts
of 20 kPa each of this type of waveform and sustain only minor

upper respiratory tract injuries. However, safe no-injury levels
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with an occasional minor upper respiratory tract lesion would be
achieved at exposure levels of no more than 6 blasts of 24 kPa
each, and as many as 25 to 100 blasts of 20 kPa each. One thing
that was apparent from this study is that the sheep were more
blast resistant than the M108. It would probably be necessary to
strengthen the equipment itself before the upper' limits vfér

nonauditory injury could be used in the design of a new howitzer.
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Table 1. Experimental design for the 155mm sph muzzle blast
simulation tests using the EG&G muzzle blast simulator.

Exposure Levels*

Number of Sheep per Experiment™”

Delta Pmax,*** Charge

6 Exposure 25 Exposure

100 Exposure

db kPa Weight, g| Experiment  Experiment  Experiment
0 30 3310 10
1.5 25 2722 10 10
3 22 2268 30 10
4.5 18.2 1814 10 40
Subtotals 50 30 40
Controls 4 4 14
Totals 54 34 54

* Exposure levels were based on the single side-on pressure gauge data
presented in Figure 8. Final exposure doses listed in Tables 2, 3 and B-1

are based on the calibration data presented in Figure 12 and Table 2.

** Four animals were used in preliminary trials that are not included in the

table.
***Pmax = Peak pressure
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Table 2. Summary of the linear regression analyses for the various gauge
calibration and test shots listed as a function of the charge weights and
peak overpressures (Pmax) used in the sheep exposures during the 155mm
sph muzzle blast simulation study.

Gauge Descriptions X y
and Charge Weight, Pmax,
Linear Regression Equations g kPa
Calibration
loader/gunner cylinders 3310 321
y = 0.0079729x + 5.6797532 2722 27.4
2268 23.8
1814 20.1
loader/gunner 3310 29.7
y = 0.0077135x + 4.1866576 2722 252
2268 21.7
1814 18.2
chief of section 3310 24.8
y = 0.0063904x + 3.6113885 2722 21.0
2268 18.1
1814 15.2
Test
chief of section (monitor) 3310 23.9
y = 0.0055873x + 5.3880158 2722 20.6
2268 18.1
1814 15.5
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Table 3. Incidence of lesions, mean adjusted severity of injury index (ASIl), and accumulative incidence of
lesions listed as a function of peak overpressure and number of exposures in the 155mm sph muzzle blast
simulation study.

Description Incidence of Lesions Mean| Description | Accumulative Incidence of Lesions
kPa x reps*| Lungs Phy/Lnyx Trachea Gl Tract] ASIl | kPa x reps*}Lungs Phy/Lnyx Trachea Gl Tract

32x6  |(1/10)~ (/10 (1/10) (0/10) | 0.05] 32x6 |(1/10) (4/10y  (1/10)  (0/10)
27x6 | (1/10)  (6/10)  (0/40) (0/10) | 0.05| 27 x6,25 |(1/20) (6/14)  (1/19)  (0/20)
24x6 | (0/30) (3/30)  (0/30) (0/30) | 0.01 | 24x6,25 |(0/40) (3/37)  (0/40)  (0/40)

27x25 | (0110) (6/10)  (1/10) (0/10) | 0.04 | 27x25 [(0/10) (6/10)  (1/10)  (0/10)
24x25 | (010) @10y  (©10) (0/10) { 0.02 ) 24x25 |(0/10) (3/10)  (0/10)  (0/10)
20x25 | (0/10)  (0/10)  (0/10)  (0/10) | 0.00 {20 x 25,100 (0/50) ~ (0/43)  (0/49)  (0/40)

20x 100 | (0/40)  (7/40)  (1/40)  (0/40) | 0.01 | 20x 100 |(0/40) (7/40)  (1/40)  (0/40)

Controls | (1/22)  (1/22) (0/22)  (0/22) | 0.01 | Controls |(1/22) (1/22) (0/22)  (0/22)

* Peak pressure (Pmax) in kPa times the number of exposures

** (r/n) = number of animals with lesions /sample size

***4/4 after neck exposure arrangement was improved

Note. There were no gross lung blast injuries except for possibly control level lesions in one sheep at 32
kPa x 6 and one at 27 kPa x 6 and no hemorrhages in the Gl tract. The lesions to the urogenital
tract were not blast induced. Any trauma to the external genitalia were contusions produced by the
net harnesses that the sheep were suspended in.
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Table 4. Incidence of lesions and mean adjusted severity of injury index (ASH) listed as a function
of peak overpressure and number of exposures in the 155mm sph muzzle blast simulation study
using trivial lesion criteria."

Description Incidence of Lesions Mean
kPa x reps* Lungs Phy/Lnyx Trachea Gl Tract ASIl
32x6 (1/10)** (4/10)***unacceptable (1/10) (0/10)- 0.05
27 x6 (1/10) (6/10)unacceptable (0/10) (0/10) 0.05
24 x6 (0/30) (3/30)trivial (0/30) (0/30) 0.01
27 x 25 (0/10) (6/10)unacceptable (110) (0/10) 0.04
24 x 25 (0/10) (3/10)****unacceptable (0/10) (0/10) 0.02
20 x 25 (0/10) (0/10) (0/10) (0/10) 0.00

20 x 100 (0/40) (7/40)trivial (1/40) (0/40) 0.01
Controls (1/22) (1/22)trivial (0/22) (0/22) 0.01

™ Dodd KT, Yelverton JT, Richmond DR, Morris JR, and Ripple GR. "Nonauditory Injury Threshold
for Repeated Intense Freefield Impulse Noise". J.Occup.Med. 32(3); 260-266, 1990.

* Peak pressure (Pmax) in kPa times the number of exposures.

** (r/n) = number of animals with lesions /sample size

*** 4/4 after neck exposure arrangement was improved.

**** One animal had more than 4 petechia, which violates criteria for trivial.

Note. There are no gross lung blast injuries except for possibly control level lesions in one sheep
at 32 kPa x 6 and one at 27 kPa x 6 and no hemorrhages in the G! tract. The lesions to the
urogenital tract were not blast induced. Any trauma to the external genitalia were contusions
produced by the net harnesses the sheep were suspended in.
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APPENDIX A

CALIBRATION PRESSURE-TIME VALUES




Table A-1. 155mm sph muzzle blast simulation calibration pressure-time values for the single
side-on gauge positions.
Shot Gauge Charge Pmax, Ta, A-Impulse, Td, Psm,
Date Number Location Weight, g kPa ms kPa*ms ms kPa
3/27/95  s01c80 (3)Loader 227 4.8 18.4 39 81.8 3.6
(4)Chief 438 20.6 33 98.7 3.3
(5)Gunner 58 18.3 40 95.4 3.6
s02c¢80 (3)Loader 5.0 15.2 30 99.2 3.4
(4)Chief 4.0 19.8 29 149.7 3.0
(5)Gunner 53 15.7 33 97.7 34
s03c80 (3)Loader 5.1 16.6 35 98.0 3.8
(4)Chief 4.2 22.7 33 100.0 31
(5)Gunner 5.5 16.0 36 93.8 3.7
3/24/95  s01c78 (3)Loader 454 6.5 14.5 48 100.0 5.1
(4)Chief 5.7 21.1 48 149.1 4.2
(5)Gunner 8.2 ND ND ND 5.6
3/27/95  s04c¢81  (3)Loader 6.6 15.5 51 99.6 5.0
(4)Chief 6.7 20.5 48 147.8 44
(5)Gunner 8.6 14.8 52 99.8 5.6
s05c¢81  (3)Loader 71 16.5 52 99.4 5.4
(4)Chief 6.8 ND ND 99.0 42
(5)Gunner 9.6 14.9 52 98.3 5.8
s06c81  (3)Loader 71 15.1 49 97.3 5.0
(4)Chief 6.2 ND ND 147.6 4.1
(5)Gunner 8.6 ND ND 149.6 54
3/27/95  s07c82  (3)Loader 908 10.6 19.0 79 97.1 8.2
(4)Chief 8.5 19.8 71 99.1 6.2
(5)Gunner 12.7 18.5 80 99.9 8.4
s08¢82 (3)Loader 11.3 18.3 79 97.9 7.8
(4)Chief 8.5 20.8 74 99.1 6.0
(5)Gunner 11.3 ND ND 149.2 7.9
s08c82 (3)Loader 11.5 18.8 86 99.8 8.4
(4)Chief 9.2 ND ND 150.0 6.6
(5)Gunner 11.5 ND ND 100.0 8.7
3/27/95  s10¢83 (3)Loader 1814 204 25.1 191 97.8 14.8
(4)Chief 16.7 ND ND 99.8 12.2
(5)Gunner 20.9 231 182 96.1 15.7
s11¢83  (3)Loader 17.7 19.3 140 97.0 14.2
(4)Chief 14.0 311 172 99.5 11.1
(5)Gunner 17.9 23.4 159 97.2 14.7
s12¢83 (3)Loader 17.2 242 190 97.6 15.1
(4)Chief 17.9 30.6 187 99.4 13.5
(5)Gunner 19.4 26.9 195 96.4 16.0
3/24/95 s2c79  (3)Loader 2722 223 28.4 234 95.8 17.5
(4)Chief 18.3 31.8 222 99.2 13.1
(5)Gunner 243 235 209 150.0 17.6
3/27/95  s13c84 (3)Loader 271 28.5 264 233.8 17.7
(4)Chief 204 29.8 246 95.2 15.4
(5)Gunner 313 25.0 254 98.4 18.4
s14c84  (3)Loader 22.9 27.8 267 96.1 17.3
(4)Chief 19.4 30.4 252 98.3 15.9
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Table A-1. 155mm sph muzzle blast simulation calibration pressure-time values for the single

side-on gauge positions.

Shot Gauge Charge Pmax, Ta, A-Impulse, Td, Psm,
Date Number Location Weight, g kPa ms kPa*ms ms kPa
(5)Gunner 22.5 ND ND 95.1 17.6
s15c84 _ (3)Loader 23.4 24.8 239 96.0 18.9
(4)Chief 23.8 29.8 234 92.5 16.9
(5)Gunner 26.5 20.9 222 97.4 20.0

4/3/95 s1c85  (3)Loader 227 52 16.4 34 97.8 3.8
(4)Chief 45 ND ND 99.6 3.2
(5)Gunner 53 ND ND 149.2 3.7

s2¢c85  (3)Loader 4.7 15.6 32 96.6 3.5
(4)Chief . 46 ND ND 1487 . 3.1
(5)Gunner 52 ND ND 100.0 :° 8.5
s3¢85  (3)Loader 4.7 16.5 33 99.7 77 368
(4)Chief 4.5 ND ND 99.8° ~ 3.0
(5)Gunner 5.2 ND ND ND 36"

s4c86  (3)Loader 454 6.4 17.9 56 100.0 54
(4)Chief 7.8 ND ND 149.0 50 .
(5)Gunner 9.3 ND ND 99.8 6.1 *

s5c86  (3)Loader 6.6 15.5 47 199.3 5.0
(4)Chief 6.6 20.1 47 149.8 4.0
(5)Gunner 9.0 15.3 50 150.0 56

s6c86  (3)Loader 6.4 15.8 49 148.8 5.0
(4)Chief 6.6 ND ND 148.6 4.3
(5)Gunner 9.1 15.2 50 99.3 5.5

s7¢87  (3)Loader 908 10.0 ND ND 100.0 8.0
(4)Chief 9.3 ND ND ND 6.8
(5)Gunner 12.8 18.2 83 99.4 8.4

s8c87  (3)Loader 9.8 17.7 81 94.2 7.9
(4)Chief 9.9 20.9 76 99.9 71
(5)Gunner 13.7 17.3 86 99.6 8.4

s9c87  (3)Loader 11.4 18.2 86 98.3 8.6
(4)Chief 9.2 21.2 79 ND 7.0
(5)Gunner 12.8 ND . ND ND 8.9
s10c88 (3)Loader 1814 19.1 30.2 200 98.3 15.5
(@4 Chief 16.5 30.9 190 ND 13.6
(5)Gunner 20.8 23.7 182 99.8 16.0
s11c88  (3)Loader 17.9 28.5 178 92.2 15.5
(4)Chief 17.9 31.3 176 150.0 13.2
(5)Gunner 19.9 23.7 167 ND 15.3
s12¢88 (3)Loader 18.2 28.0 180 98.0 14.9
(4)Chief 17.2 28.7 171 149.8 13.7
(5)Gunner 20.4 23.4 172 ND 15.4
s13c89 (3)Loader 2722 21.4 27.5 243 99.5 17.4
(4)Chief 19.8 31.4 237 100.0 15.1
(5)Gunner 23.0 21.6 211 100.0 18.6
s14c89  (3)Loader 23.5 28.2 259 150.0 18.7
(4)Chief 20.4 314 247 149.8 15.1
(5)Gunner 26.8 18.4 203 ND 19.7
s15¢89 (3)Loader 251 25.5 253 149.4 19.1
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Table A-1. 155mm sph muzzle blast simulation calibration pressure-time vatues for the single
side-on gauge positions.

Shot Gauge Charge Pmax, Ta, A-Impulse, Td, Psm,
Date Number  Location Weight, g kPa ms kPa*ms ms kPa
(4)Chief 21.9 30.4 250 149.9 15.7
(5)Gunner 247 28.3 274 100.0 190.8
s16¢90 (3)Loader 3175 27.0 27.0 289 97.8 21.8
(4)Chief 23.8 30.2 268 149.9 17.8
(5)Gunner 28.0 29.0 300 199.5 229
s17¢90 (3)Loader 27.8 274 295 99.2 22.2
(4)Chief 25.5 30.6 278 200.0 19.1
(5)Gunner 27.9 271 293 200.0 22.8
$18c90 (3)Loader 31.8 25.0 283 97.0 20.1
(4)Chief 253 29.7 278 99.9 17.6
(5)Gunner 28.6 30.1 309 ND 21.0
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Table A-2. 155mm sph muzzle blast simulation calibration pressure-time values for the chief of

section and instrumentation cylinder gauges as a function of location, cylinder orientation and charge

weight.
Shot Cylinder Gauge Charge Pmax, Ta, A-Impulse, Td, Psm,
Number Orientation Location Weight, g kPa ms kPa*ms ms kPa
S01D01 0 degrees Chief 1361 11.6 26.0 112 89.4 9.1
Loader-RS 15.6 20.1 116 99.1 11.8
Loader-FS 14.8 16.5 116 99.6 12.5
Loader-LS 15.7 17.5 138 98.3 12.9
Loader-BS 18.9 21.6 106 98.9 11.1
Gunner-FS 14.0 16.4 113 99.3 11.8
Gunner-LS 19.1 16.2 116 100.0 12.8
Gunner-BS 18.8 16.4 113 ND 12.1
Gunner-RS 151 ND ND 99.4 11.7
S02D01 Chief 1361 13.4 21.2 104 98.4 9.6
Loader-RS 17.3 17.9 119 98.2 11.8
Loader-FS 15.2 20.0 127 99.7 12.4
Loader-LS 16.7 19.6 145 99.7 13.1
Loader-BS 20.3 21.3 113 84.9 11.7
Gunner-FS 14.4 17.0 114 98.4 12.1
Gunner-LS 20.2 ND ND 98.6 12.6
Gunner-BS 20.5 16.5 119 99.9 12.5
Gunner-RS 17.0 16.3 110 99.7 11.5
S03D02 Chief 1814 15.6 323 176 99.6 11.4
Loader-RS 20.0 22.0 151 941 13.8
Loader-FS 19.6 16.1 141 98.8 15.8
Loader-LS 18.0 20.8 185 99.5 15.6
Loader-BS 253 21.9 147 ND 14.5
Gunner-FS 17.0 16.2 138 98.1 14.7
Gunner-LS 23.5 15.8 143 ND 15.4
Gunner-BS 314 16.7 144 ND 15.1
Gunner-RS 20.0 19.9 141 98.1 14.4
S04D02 Chief 1814 15.2 30.7 177 99.4 11.6
Loader-RS 21.6 20.3 154 89.9 13.7
Loader-FS 18.7 16.8 148 99.5 15.7
Loader-LS 20.1 20.8 194 ND 16.0
Loader-BS 18.0 26.5 149 91.9 10.5
Gunner-FS 17.4 16.5 144 98.5 146
Gunner-LS 21.2 ND ND ND 16.2
Gunner-BS 20.8 ND ND 100.0 13.4
Gunner-RS 17.8 ND ND 98.0 14.2
S05D03 Chief 2268 17.7 32.0 219 100.0 15.0
Loader-RS 23.3 2386 215 99.9 16.1
Loader-FS 20.2 ND ND 100.0 17.6
Loader-LS 26.9 21.4 232 ND 17.8
Loader-BS 21.3 26.9 196 95.5 13.8
Gunner-FS 19.0 ND ND 97.0 16.7
Gunner-LS 23.2 ND ND ND 17.7
Gunner-BS 25.4 20.6 201 98.2 16.3
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Table A-2. 155mm sph muzzle blast simulation calibration pressure-time values for the chief of

section and instrumentation cylinder gauges as a function of location, cylinder orientation and charge

weight.
Shot Cylinder Gauge Charge Pmax, Ta, A-Impulse, Td, Psm,
Number Orientation Location Weight, g kPa ms kPa*ms ms kPa
Gunner-RS 214 22.8 194 94.4 15.4
S06D03 Chief 12268 16.2 31.9 201 98.2 11.8
Loader-RS 24.4 19.3 162 94.9 14.8
Loader-FS 19.6 ND ND 100.0 16.8
Loader-LS 19.5 25.8 235 ND 15.5
Loader-BS 25.6 22.7 150 99.3 12.3
Gunner-FS 18.4 ND ND 97.3 16.0
Gunner-LS 27.9 18.3 166 ND 16.3
Gunner-BS 25.8 17.2 157 99.6 14.5
Gunner-RS 18.2 20.3 158 99.9 14.5
S07D04 Chief 2722 20.2 31.4 260 89.6 16.4
Loader-RS 28.6 231 258 95.0 19.5
Loader-FS 25.7 23.6 274 99.2 22.0
Loader-LS 249 26.4 311 ND 21.5
Loader-BS 30.9 255 232 99.4 17.7
Gunner-FS 24.6 22.0 248 96.7 20.8
Gunner-LS 354 15.0 207 99.9 21.2
Gunner-BS 31.5 20.1 243 99.6 19.2
Gunner-RS 24.0 240 231 98.9 18.8
S08D04 Chief 2722 19.1 316 243 91.7 15.5
Loader-RS 29.9 17.3 192 99.1 17.8
Loader-FS 25.5 ND ND 99.6 20.9
Loader-LS 248 20.4 242 99.9 19.9
Loader-BS 33.2 25.2 227 99.6 18.0
Gunner-FS 21.8 18.9 207 98.4 18.6
Gunner-LS 26.6 16.8 199 ND 18.6
Gunner-BS 28.8 16.8 193 98.9 17.2
Gunner-RS 21.0 ND ND 97.4 17.5
S09D05 Chief 3310 21.9 31.0 270 99.6 16.6
Loader-RS 28.1 17.4 213 95.1 19.5
Loader-FS 28.6 ND ND 97.7 234
Loader-LS 26.6 19.6 268 100.0 20.6
Loader-BS 426 254 264 971 21.8
Gunner-FS 26.5 19.2 229 96.5 20.3
Gunner-LS 315 ND ND ND 21.7
Gunner-BS 31.9 19.8 243 98.8 17.8
Gunner-RS 25.0 ND ND 99.8 19.2
S10D05 Chief 3310 25.8 31.7 293 ND 18.8
Loader-RS 38.6 21.7 279 99.1 23.0
Loader-FS 316 27.9 332 96.7 26.0
Loader-LS 27.8 22.8 318 99.8 23.0
Loader-BS 48.8 25.3 290 95.7 26.0
Gunner-FS 29.1 18.4 256 98.7 233
Gunner-LS 359 21.0 289 99.9 24.9
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Table A-2. 155mm sph muzzle blast simulation calibration pressure-time values for the chief of
section and instrumentation cylinder gauges as a function of location, cylinder orientation and charge
weight.

Shot Cylinder Gauge Charge Pmax, Ta, A-Impulse, Td, Psm,
Number Orientation Location Weight, g kPa ms kPa*ms ms kPa
Gunner-BS ) 31.0 19.9 268 83.4 224
Gunner-RS 30.5 20.5 252 85.8 22.4
S11D06 45degrees Chief 1361 1.5 32.3 131 97.4 9.7
Loader-RS ND ND ND ND ND
Loader-FS 14.1 ND ND 99.5 11.8
Loader-LS 16.7 16.9 127 99.8 13.4
Loader-BS 15.2 20.7 103 93.3 9.1
Gunner-FS 14.7 14.8 109 97.8 11.5
Gunner-LS 14.3 ND ND ND 10.0
Gunner-BS 18.9 16.9 101 ND 10.5
Gunner-RS 14.3 ND ND 99.7 12.0
S12D06 Chief 1361 13.8 314 137 98.5 10.3
Loader-RS 17.4 18.2 122 98.9 11.9
Loader-FS 16.6 15.7 119 99.7 12.3
Loader-LS 16.0 19.4 142 ND 13.8
Loader-BS 18.2 19.8 109 89.1 10.1
Gunner-FS 14.5 16.9 121 97.8 12.1
Gunner-LS 17.6 16.6 114 91.3 12.2
Gunner-BS 15.1 16.6 109 99.5 11.1
Gunner-RS 15.3 19.7 124 99.4 12.8
S13D07 Chief 1814 16.8 31.9 170 97.9 12.7
Loader-RS 20.8 19.5 147 100.0 14.6
Loader-FS 19.6 17.4 151 99.8 15.1
Loader-LS 20.4 213 177 99.5 16.3
Loader-BS 18.1 20.8 132 89.6 122
Gunner-FS 17.3 171 141 97.1 14.9
Gunner-LS 21.6 15.8 140 ND 14.9
Gunner-BS 212 15.8 126 86.4 13.3
Gunner-RS 19.2 21.3 147 92.5 14.4
S14D07 Chief 1814 16.2 31.5 193 94.6 13.2
Loader-RS 242 21.0 165 98.0 14.8
Loader-FS 19.9 23.2 194 99.4 15.1
Loader-LS 21.3 23.9 209 ND 16.8
Loader-BS 19.8 27.5 179 89.9 12.8
Gunner-FS 18.1 201 166 93.9 15.2
Gunner-LS 248 18.0 161 ND 15.3
Gunner-BS 21.3 215 161 98.6 13.3
Gunner-RS 18.5 17.0 154 99.2 16.3
S$15D08 Chief 2268 20.0 ND ND ND 16.1
Loader-RS 304 241 221 ND 19.6
Loader-FS 24 4 ND ND 99.8 17.9
Loader-LS 26.3 24.2 246 99.9 20.5
Loader-BS 206 23.8 176 ND 12.6
Gunner-FS 22.0 19.4 190 93.0 17.5
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Table A-2. 155mm sph muzzle blast simulation calibration pressure-time values for the chief of
section and instrumentation cylinder gauges as a function of location, cylinder orientation and charge

weight.
Shot Cylinder Gauge Charge Pmakx, Ta, A-Impulse, Td, Psm,
Number Orientation Location Weight, g kPa ms kPa*ms ms kPa
Gunner-LS 31.1 ND ND 100.0 18.7
Gunner-BS 24.0 ND ND 87.6 16.8
Gunner-RS 22.5 21.9 202 99.7 18.7
S16D08 Chief 2268 17.2 31.7 2086 98.2 13.4
Loader-RS 27.9 19.6 172 100.0 15.8
Loader-FS 19.7 24 4 210 96.2 16.5
Loader-L.S 21.8 216 206 96.9 18.3
Loader-BS ND ND ND ND ND
Gunner-FS 20.2 19.2 172 971 16.0
Gunner-LS 25.2 14.0 142 99.8 16.3
Gunner-BS 19.0 20.7 171 97.2 14.2
Gunner-RS 20.7 19.8 169 95.5 16.7
S17D09 Chief 2722 20.8 31.3 250 99.7 16.1
Loader-RS 349 18.5 200 99.5 19.2
Loader-FS 28.2 16.6 206 99.2 19.9
Loader-L.S 29.1 26.9 297 96.3 221
Loader-BS 30.0 22.2 216 98.2 18.2
Gunner-FS 236 17.8 207 99.6 19.6
Gunner-LS 31.7 221 241 99.9 19.5
Gunner-BS 26.5 16.8 193 99.5 17.5
Gunner-RS 242 237 231 99.7 19.5
S18D09 Chief 2722 18.2 320 243 99.6 141
Loader-RS 336 254 243 ND 19.7
Loader-FS 257 24.2 248 99.8 17.8
Loader-LS 26.1 23.8 269 ND 20.4
Loader-BS 30.8 21.4 204 99.5 18.3
Gunner-FS 22.4 ND ND 99.3 17.3
Gunner-LS 31.6 22.4 236 99.0 19.8
Gunner-BS 26.2 16.9 185 99.5 16.7
Gunner-RS 22.8 226 216 98.2 18.6
S19D10 Chief 3310 23.6 31.0 284 100.0 18.2
Loader-RS 38.0 22.4 277 ND 20.7
Loader-FS 352 22.3 290 99.9 23.8
Loader-LS 30.7 24.8 331 95.1 241
Loader-BS 36.1 25.3 275 97.9 21.5
Gunner-FS 29.1 21.2 267 96.3 23.3
Gunner-LS 31.7 20.6 265 100.0 20.9
Gunner-BS 28.9 215 242 99.8 18.6
Gunner-RS 27.8 19.2 246 99.8 23.2
S20D10 Chief 3310 26.7 30.9 289 87.1 19.1
Loader-RS 355 227 276 ND 227
Loader-FS 28.8 226 290 98.8 22.0
Loader-LS 32.4 28.4 351 ND 257
Loader-BS 39.0 271 283 98.1 22.6
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Table A-2. 155mm sph muzzle blast simulation calibration pressure-time values for the chief of

section and instrumentation cylinder gauges as a function of location, cylinder orientation and charge

weight.
Shot Cylinder Gauge Charge Pmax, Ta, A-Impulse, Td, Psm,
Number Orientation Location Weight, g kPa ms kPa*ms ms kPa
Gunner-FS 27.8 17.9 237 98.3 22,7
Gunner-LS 341 21.2 276 100.0 23.6
Gunner-BS 30.6 16.0 213 99.7 20.3
Gunner-RS 27.0 16.5 222 98.8 23.0

Note: RS - cylinder right side
FS - cylinder front side
LS - cylinder left side
BS - cylinder back side
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Table A-3. 155mm sph muzzle blast simulation calibration pressure-time values for the
chief of section and instrumentation cylinder gauges as a function of mean, location,
cylinder orientation and charge weight.

Cylinder Pressures (3)Wand
Shot Charge |Gage Loader Gage Gunner L-G Chief
Number Orientat'n Weight,g " Pmax.kPa Pmax,kPa DifferencejPmax, kPa
S01D01 0'deg 1361 RS 15.6 RS 15.1 0.5 11.6
FS 14.8 FS 14.0 0.8
LS 15.7 LS 19.1 -3.4
BS 18.9 BS 18.8 0.1
Mean 16.3 16.8 -0.5
S02D01 1361 RS 17.2 RS 17.0 0.2 13.4
FS 15.2 FS 14.4 0.8
LS 16.7 LS 20.2 -3.5
BS 20.3 BS 20.5 -0.2
Mean 17.4 18.0 -0.7
S03D02 1814 RS 20.0 RS 20.0 0.0 15.6
FS 19.6 FS 17.0 2.6
LS 18.0 LS 23.5 -5.5
BS 25.3 BS 31.4 -6.1
Mean 20.7 23.0 -2.3
S04D02 1814 RS 21.6 RS 17.8 3.8 15.2
FS 18.7 FS 17.4 1.3
LS 20.1 LS 21.2 -1.1
BS 18.0 BS 20.8 -2.8
Mean 19.6 19.3 0.3
S05D03 2268 RS 23.3 RS 21.4 1.9 17.7
FS 20.2 FS 19.0 1.2
LS 26.9 LS 23.2 3.7
BS 21.3 BS 25.4 -4.1
Mean 22.9 22.3 0.7
S06D03 2268 RS 24.4 RS 18.2 6.2 16.2
FS 19.6 FS 18.4 1.2
LS 19.5 LS 27.9 -8.4
BS 25.6 BS 25.8 -0.2
Mean 22.3 226 -0.3
S07D04 2722 RS 28.6 RS 24.0 46 20.2
FS 25.7 FS 246 1.1
LS 24.9 LS 35.4 -10.5
BS 30.9 BS 31.5 -0.6
Mean 27.5 28.9 -1.4
$08D04 2722 RS 29.9 RS 21.0 8.9 19.1
FS 255 FS 21.8 3.7
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Table A-3. 155mm sph muzzle blast simulation calibration pressure-time values for the
chief of section and instrumentation cylinder gauges as a function of mean, location,
cylinder orientation and charge weight.

Cylinder Pressures (3)Wand
Shot Charge |Gage Loader Gage Gunner L-G Chief
Number Orientat'n Weight,g Pmax,kPa Pmax,kPa Difference{Pmax,kPa
LS 24.8 LS 26.6 -1.8
BS 33.2 BS 28.8 4.4
Mean 28.4 246 3.8
S09D05 3310 RS 28.1 RS 25.0 3.1 219
FS 28.6 FS 26.5 21 )
LS 26.6 LS 31.5 -4.9
BS 42.6 BS 31.9 10.7
Mean 31.5 : 28.7 2.8
S10D05 3310 RS 38.6 RS 30.5 8.1 25.8
FS 316 FS 29.1 25
LS 27.8 LS 35.9 -8.1
BS 48.8 BS 31.0 17.8
Mean 36.7 31.6 5.1
S11D06  45deg 1361 RS ND RS 18.9 ND 11.5
: FS 14.1 FS 14.3 -0.2
LS 16.7 LS 14.7 20
BS 15.2 BS 14.3 0.9
Mean 15.3 15.6 0.9
$12D06 1361 RS 17.4 RS 15.1 2.3 13.8
FS 16.6 FS 15.3 1.3
LS 16.0 LS 14.5 1.5
BS 18.2 BS 17.6 0.6
Mean 17.1 15.6 1.4
S13D07 1814 RS 20.8 RS 21.2 -0.4 16.8
FS 19.6 FS 19.2 0.4
LS 204 LS 17.3 3.1
BS 18.1 BS 21.6 -3.5
Mean 19.7 19.8 -0.1
S14D07 1814 RS 24.2 RS 213 2.9 16.2
FS 19.9 FS 18.5 1.4
LS 213 LS 18.1 3.2
BS 19.8 BS 24.8 -5.0
Mean 21.3 20.7 0.6
S15D08 2268 RS 30.4 RS 24.0 6.4 20.0
FS 24.4 FS 225 1.9 '
LS 26.3 LS 22.0 43
BS 20.6 BS 311 -10.5
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Table A-3. 155mm sph muzzle blast simulation calibration pressure-time values for the
chief of section and instrumentation cylinder gauges as a function of mean, location,
cylinder orientation and charge weight.

Cylinder Pressures (3)Wand
Shot Charge |Gage Loader Gage Gunner L-G Chief
Number Orientat'n Weight,g Pmax,kPa Pmax,kPa Difference]Pmax,kPa
Mean ) 254 24.9 0.5
S16D08 2268 RS 27.9 RS 19.0 8.9 17.2
FS 19.7 FS 20.7 -1.0
LS 21.8 LS 20.2 1.6
BS ND BS 25.2 ND
Mean 23.1 21.3 3.2
S17D09 2722 RS 349 RS 26.5 8.4 20.8
FS 28.2 FS 242 4.0
LS 29.1 LS 23.6 5.5
BS 30.0 BS 31.7 -1.7
Mean 30.6 26.5 4.1
S18D09 2722 RS 33.6 RS 26.2 7.4 18.2
FS 25.7 FS 22.8 2.9
LS 26.1 LS 224 3.7
BS 30.8 BS 31.6 -0.8
Mean 29.1 25.8 3.3
S19D10 3310 RS 38.0 RS 28.9 9.1 23.6
FS 352 FS 27.8 7.4
LS 30.7 LS 29.1 1.6
BS 36.1 BS 31.7 4.4
Mean 35.0 29.4 5.6
S20D10 3310 RS 355 RS 30.6 4.9 26.7
FS 28.8 FS 27.0 1.8
LS 32.4 LS 27.8 4.6
BS 39.0 BS 341 4.9
Mean 33.9 29.9 41

Note: RS - cylinder right side
FS - cylinder front side
LS - cylinder left side
BS - cylinder back side

Page A-11




APPENDIX B

PATHOLOGY RESULTS




000 0 oageBeN (O oanpeBaN 0 eajefeN O eanefeN 0 eaeben 920 8922 GES Jauung ¥ S6/9/9
(@) 000 0 omebaN (o oeajefeN (Q eapefeN (o emjefeN Q eAjebeN L0 8922 PES Jepeo ¥Z S6/9/9
000 0 ongeboN (o oajefeN ( oajefeN (o oajeboN 0 eajebeN €80 892C €€5 Jauung ¥Z G6/L19
000 0 ©oajebaN (O onjebaN (Q omefeN (Q eajefeN o eAnefeN /80 8922 Z€S Jepeon ¥Z S6/1/9
200 00 00 00 90 o'l 100 38
200 00 00 00 gl A S0°0 as
S0'0 00 00 00 02Z 0l 980 uesiy
(@) S0°0 0 omeben (Q omjebaN (0 oeajebeN £  eoeil (O eaebeN 160 22z €S Jsuung lZ - SBIoE/S
000 0 oeajeBeN o oemebeN (o emefaN (o emefeN (o eAnebeN  Z6'0 2T 0es Jepeo Z G6/0E/S
(6'4) zz0 0 omjeboN 0 oagefeN O eapebeN ¢ eoeil 0L whIS €80 zzTiT ras] Jsuung Lz S6/E2/S
(3'9) 100 0 onpebeN (0 oapefeN (O omjebeN eoel) 0 emebaN 820 el 9zs Jepeon Z S6/E£2/S
(9) 000 0 onpebaN (Q oenpeBeN ( eajeboN 0 emjebeN 0 emebeN 060 22T 14 Jauung Z S6/81/S
(p*o) 500 0 oajebaN O omgebeN (0 emjefoN ¢  eoesl 0 eajefeN  ¥8°0 zeLe ¥Zs Jopeon Z S6/81LIS
)] S00 0 onmebaN (0 oajeBeN (o eajeboN ¢  eoBip O aapefeN /80 iz £€ZS Jeuung Lz S6/91/S
000 0 emebeN o enjefeN (o empebeN O eaebeN o eanefeN 1870 e s lapeo Z S6/91/S
000 0 omebfeN (O eajefaN (0 oagefeN (o eajefoN (0 easefeN €870 zz/z 125 Jauung 2 S6/LLIS
() S0°0 0 ©onefan (Q oajebeN (O eAgebaN ¢ aoesl O enjebeN /80 2.2 0zs Japeon /2 S6/L LIS
Z00 00 00 L0 80 ¥'0 €00 3s
100 00 00 2T 9 £l Lo as
S0°0 00 00 L0 61 %0 680 ueajy
ZLo 0 onneboN (0 enpebeN (O eajebeN 2 Wbys 0 @aaebaN 280 oige AR Jauung ze S6/7IS
€10 0 oajefeN (O eagebeN (O oanefeN p  ooely p eoEil 88°0 OlEE 915 Japeo] ze S6/PIS
810 0 onmpeboN (O ongefoN 2 B ¢ eoeyl O oeagefeN 860 Ol€€ Gis Jsuungy z€ S6/Z/S
800 0 oenebaN o emebeN (o aajebeN ¢ wbis 0 oaebeN 60 olee y1G Iapeot 45 S612IS
(@) 0 0 oenpebeN Q eapebeN (0 eanebaN (Q eapefeN (o sajefeN 880 0lee €15 Jsuung ze S6/.21Y
(9) 0 0 onjeboN (o oajefeN (0 empebaN Q emebeN (o eanebeN 680 oLee ZLs Jopeo ze S6//21Y
0 0 oajebeN (o eajebeN (O enpefeN Q oagefaN 0 emneBeN 180 olee LS Jauung ze S6/S2lY
0 0 onpeboN (0 onjeBey (o oemjefeN (o emebeN (o empefeN €70 olLee oLs Japeon ze S6/GZIY
(q) 0 0 oApeBaN (o oaajeboN ( eajefeN (0 eajebeN 0  eaefeN /870 oLee 605 Jauung ze S6/021Y
(q) 0 0 omeboN (o oaebeN (0 eapefoy oapefeN 0 eagefeN  zyL olee 805 JapeoT ze S6/02/Y
000 00 00 00 00 00 900 3s
000 00 00 00 00 00 FANO) as
00°0 00 00 00 00 00 Z6'0 Uesjy
0 0 onpebaN (Q oeajebeN O emeboN (O emebeN (o eajefeN 860 (8)6ZOE S0S Jauung 6L S6/02/4
0 0 onpebeaN (0 onjeBeN (Q eaebaN O eapefeN O eagefeN L0} (e)ezoe YOS JapeoT] 6l S6/02/1
0 0 ennebeN (O onjefeN (0 oeapefoN (Q oajefoN Q eapebeN 280 (e)ezoe £0S Jeuung 6l S6/6L/1
0 0 onjebaN o enjeSoN o oaneBeN 0 aajeBaN 0 eajefeN Z80 (e)pzoe Z0S Japeon 6l S6/6L/1

sainsodx3 x1g 10} synsay Abojoyied

Xukse
/xufieyd

% Wbien
‘Ma/m1  ebieyd

JaquinN
[ewuy

ed
‘Xewd

e1] 19 eayoel ). sBun -Byuon aleq

‘'seJnsodxe jo Jequinu pue Jybiam abieya Jo uonoun; B se pajsi| synsas ABojoyied sso16 uonenws 1se|q ajzznwl yds wwgg| -9 9lqe).




G0'0 0 onebeN (o onpefeNn 0 onpefoy ¢  eoeil (o eAnebaN 060 e 665 Jeuung Z G6/61/04
(@ 000 0 oajebaN ( omefeN 0 emjefeN 0 emefeN Q0  eapnefeN QL) 2T 865 Japeo’ Yxé S6/61/01
(x) 910 0 omeboN o omefen ¢ wbyis ¢ eoeip 0 omgeBaN /60 (4 A4 165 Jauung Z S6/L1I0L
000 0 oemebaN (o omefeN 0 eajefeN 0 emefeN O emieBeN 60 zzie 965 Japeo Z G6/21/01
(2) S0°0 0 onmeboN o onjebaN (0 oapefeN €  eoeil O eanebaN 20 e S65 Jauung Z S6/01/01L
00'0 0 onebeN (0 onjefeN 0 eajefeN (0 eajefaN Q oeanebeN G610 zele $6S Japeo 2 S6/01/01
(m-q) 500 0 enebay (0 omefeN 0 oeajefoN ¢  eomil O oapebaN g0l e £65 Jsuung Z S6/G/01
(m'A'q) 800 0O ompebeNy ( oeajebaN (Q eAjebeN G wois 0 emebeN SO'L 2.2 265 Japeo /2 S6/G/0L
salnsodx3 aay-Aluam | Jo4 s)nsey Abojoyied
000 00 00 00 A 00 200 3s
200 00 00 00 o't 00 €10 as
100 00 00 00 £0 00 S6°0 ueapy
00’0 0 omeBey (Q oajebeN (O eajebeN O eanebeN O eanebeN 860 8922 €29 Jauung vZ  S6IVLIZL
000 0 omebeN (0 oagebaN O oajebeN 0 oasefeN O eanebeN LO'L 8922 229 Jauung 174 S6IvLIZL
000 0 oaeBeN (0 oajefeN (0 emjebaN 0 eapefeN O eapefeN 260 8922 619 Jauung ¥Z S6/LIZL
(ee) S0°0 0 omeben (o oajebeN O emjebeN ¢ eoell 0 eaneBaN 60 8922 819 JapeoT] v S6/L1ZL
000 0 omebeN 0o onjeboN 0 eapefeN 0 eapefeN 0 onjefeN 880 8922 G19 Jsuung vZ S6/0€/11
000 0 eomebeN (0 omefeN (o oagebeN (0 eanefeN (o eagefeN 680 8922 ¥19 Jepeon ¥Z S6/0€/1 1
(@) 000 0 onjefeN 0 oajefeN (0 oeagebeN O eAjeboN O eanefeN  GO'L 8922 609 Jauung ¥Z G6/94L/1L
(@) 000 0 omebeN (0 oageben Q oanefoN O eajefeN O emjefaN 660 8922 809 iapeon vZ  S6/9L/LL
000 0 onebeN (o oajefoN (0 ongeben (0 omeboN ( eapebeN 680 8922 509 Jauung vZ S6/6/11
(z) 000 0 oemebaN (0 oaajefeN (0 onpefeN 0 eajeboN O eAnebeN  (OZ'L 8922 ¥09 Japeo v S6/6/11L
(@) 000 0 ongebeN (o oajefeN 0 oajefoN 0 emeBeN 0 eajebeN 820 892Z G8S Jsuung ¥Z S6/ZLIB
(+'q) 000 0 omefeN 0 onjebaN (0 eajefoN (O easeBaN 0  eaneboN /1L 8922 ¥85 lepeo 174 S6/ZLI6
(q) 000 0 omeboN ( oajebeN (o oeagebeN (0 oajefeN (o eamebeN  GB0 8972 18S Jauung 124 S6/5/6
000 0 oamebaN (o oajeboN 0 oempefoN (0 emebeN ( eapefeN 1271 8922 08s Jopeon vz S6/6/6
000 0 omebeN (o oajeboN 0 eajefoN (Q emefeN (O eajebaN G0 8922 L1S Jauung v S6/62/8
000 0 onebaN (0 oageboN (0 oapeBeN O eapebeN 0 empebeN ZL'L 8922 9/S Japeon ve S6/62/8
000 0 onebaN ( oajeBoN o oamefeN (0 seajeben (0 oapeboN L)L 8922 €/S Jeuung ¥Z S6122/8
000 0 @oneboN 0o oajebeN (Q oAjebeN O oaneBeN Q0  eapebeN €60 8922 z.S Japeo vZ S6/TTU8 -
000 0 omeboN (o oajeboaN ( eanefaN (o eanefeN O amgebaN 060 8922 695 Jauung ¥Z S6IGLI8
000 0 eapefoN (0 oapefeN (o eaefay O empefeN 0 eajefeN 00'L 8922 895 Jepeot vz G6/S1L/8
000 0 oemebeN (0 onjefen (0 onjebeN 0 oajefeN 0 eanefeN 640 8922 LS Jsuung v S6/G1L/9
(@) .00°0 0 omefeN (o omebeN (o eajebeN (0 eanefeN 0 eanefeN 180 8922 ovs JapeoT < S6/GL/9
(@) 00 0 oageBaN (o onpefeN ( emgefeN p  soeil Q0 aajeboN 860 8922 6€S Jauung ¥Z S6/EL/9
(1'fq) 000 0 onebeN (o eajeboN ( oagefeN (o emefeN (Q eajefeN 880 892Z 8€S JapeoT vZ S6/ELI9
(@ 000 0 @mebeN (o oeajeboN (0 oAgeboN O eajeBeN (o amjebaN /80 8922 €S Jauung ¥Z S6/8/9
(o'q) 500 0 onmebaN ( enjefeNy (o eajebeN ¢  eoely 0 emEbeN 980 8922 96 18peo vz S6/8/9
JaquinN ed)
‘xewd ajeq




S0°0 0 omebon (0 oajebaN (0 omeboN £ eceil 0 eajebeN  pL)L yi8L €85 Jauung oz G6/L/6
(@) 000 0 oenjefeN (o oapefaN ( oajeboN 0 aajebeN 0 eajefoN  SO'L yi8l z8s Japeo 0z S6/1/6
600 0 oapebBeN (0 oeageBeN G wbus 0 emebaN o eanefeN  OL'L ¥181 S/G Jauung 0z S6/¥TI8
(@) 000 0 omebaN (o oageboN (0 oajefeN (0 eajebeN Q eajebeN 680 r18lL PLS 1apeon 0z S6/veI8
000 0 oapebeN (0 wemjebeN O eajeboNn 0 eapebeN 0 eanefeN  0Z') 4518 1S Jsuung (074 S6/LLI8
(1q) 000 0 oaebsN (o oaajebeN (0 oeajebaN (O eApebeN (0 eanefeN  6L) 7181 0.5 Japeon 074 G6/LL/8
seinsodx3 Q0 Jod synsay Abojoyied
000 00 - 00 00 00 00 200 , ER
000 00 00 00 00 00 80'0 as
000 00 00 00 00 00 06'0 uealy
000 0 eapebaN (O eajebeN (0 oajebeN (0 aajebeN (0 emjebaN 680 718l G96 Jauung 0z G6/8/8
(b'q) 000 0 omebaN 0 oeajeBaN Q omebeN O (b) 0 oapefeN 980 y181 ¥95 1apeot oz S6/8/8
(@) 000 0 oapebaN 0 oeajeboN (Q eapebeN 0 eajefen 0 eajebeN 060 7184 £96 Jsuung (074 S6/S/8
000 0 woajebaN (O eagefaN (0 amjebBeN o aagebeNn 0 aajefeN 080 ri8l Z95 Japeo (074 S6/E/8
(a) 000 0 onjebaN (0 eajebeN ( eajeSeN (Q eapebeN (Q eajefeN 9670 yi8l 196 J8uung oz S6/1/8
(d'q) 000 0 ongebeN (Q eapebeN Q oamefeN 0 eajefeN 0 eagebaN GO'L y181 095 Jepeot o0z S6/1I8
) 000 0 oagefeN (0 aajebeN 0 eagebeN (O eajebeN (O eAjefaN 060 yi8L 6SS Jsuuny 0z s6/L2/L
(a) 000 0 omebaN (0 oaajefSeN (Q oajefoN (0 emebeN (o emebeN 060 1451 8SS Jepeo] (074 S6/421L
(0'q) 000 0 oapeBoN (o eajeBoN (Q amebBeN 0 eagebeN O  eajebeN 180 y181 1SS Jauung (074 S6/52/L
(q) 00°0 0 oajefoN (o eajebony 0 oapefeN 0 aamebaN O aajebeN S60 7181 965 Jepeo 0z G6/S2/L
100 00 00 00 90 00 200 38
€00 00 00 00 0¢ 00 00 as
Z0'0 00 00 00 Z'L 00 98'0 uesy
000 0 oaeboN ( enjebeN (o eapebaN O eajebeN (0 eajebeN 880 892C €65 Jauung vz S6/8LIL
@ 800 0 ompeBeN ( eajebaN (0 emeboN g wbys g emebeN ¢80 892Z A Japeo 174 S6/8L1L
000 0 oapebeN (o enjebeN (O emjeBoN Q eajefeN (o emjefeN 980 8922 165 Jsuung 74 S6/9/L
(W) 000 0 oajebaN (O oajeboaN Q0 eaeSeN ( emjebeN O emebeaN 980 8922 0SS Japeon vZ S6/9/L
(w'q) 000 0 oenjebeN ( oajebeNy (Q eApebsN O (w) 0 amebaN  $8°0 8922 6¥S Jauung vZ S6/62/9
(Q) 000 0 oajebeN (O oajebaN (o oajeboN Q eapebeN (0 eAjebaN  zZg8'0 8922 8bs Japeon vZ G6/62/9
(q) 000 0 ongebeN 0 eajefoN o eajefeN (0 engefeN O eAnebeN 680 8922 L¥S Jauung ¥Z $6/4219
(7'a) S0°0 0 omjebeN ( oeajeboN ( oemjefeN ¢ 8oyl Q0 eAjebeN g0 8922 ors Japeon ¥z S6/42/9
(@) 200 0 oapeBeN (0 weajeboN (0 amebeN p  eoeil 0 eagefeN GO'L 8922 S¥S Jauung ¥z S6/2Z/9
(a) 000 0 ©omeBeN (0 oaeboN (0 eajefoN (0 oaaneboN o eajebaN 6.0 8922 2] Japeon 144 S6/22/9
200 00 00 S0 90 00 Z00 38
S0°0 00 00 9l 6l 00 900 as
$0°0 00 00 S0 1 00 00'L uealy
(A) S0°0 0 oAjebaN (o oapebeN (O eajebeN ¢  eoell O eajebeN  pQO'lL iz 109 Jauung Z S6/72/01
(o) 000 0 onajebaN (o eajebon ( oenefeN o eagefaN -0 emgebeN  LO'L zzie 009 lapeo xé S6/¥2/0)
SoloN  Xapuj [y suebip . xuksen % Bbiopn Jequinn uone.n edy
. ol 1D eayoely xukieyd sBunn ‘ME/M1  ebieyd fewiuy -Byuo)d ‘Xewd ajeqg




000 00 00 - L0 A 00 200 38
z200 00 00 80 AN 00 oLo as
100 00 00 L0 90 00 ¥0'L uesN
(o) 000 0 onebaN o weajebeN ( eajebeN O oAjebeN Q emjebeN /670 yi8L 1¥9 Jsuung oc 96/61/€
000 0 enefaN (o empebeN (o omjefeN (0 oagebeN (Q eAjeboN  90'L y181L or9 J8uung (174 96/61/€
(Q) 500 0 omeboN ( omjebaN (O oajefeN ¢  eoeil (O oAgebeN gL'} v181 Sv9 Jouuno .02 961ZLIE
) 000 0 onefeN 0o oemefoN ( oajebeN (O eanefeN O eapefeN  9L'L r18L 4 4] Japeot] oz 96/ZLIE
000 0 oageboN (0 onjefaN (o oajebaN O eanefeN Q  empefeN 201 - 1¥9 Jsuung oC 96/6Z/
ety 000 0 ongebeN (0 onebaN (Q oajefeN 0 eanebaN 0 empebeN  €0'L ri8l or9 Japeon (74 96/62/2
(yw) 000 0 enjebaN ( onjeban 0 emjebaN O eapefeN (0 eAnebeN  Z60 r18l 6€9 J8uUND 0z 96/0212
000 0 oapefen (0 emebeN (o eapefeN 0 eaneBaN 0 eapebaN 680 vi8l 8£9 JopeoT] (474 96/02/C
000 0 enjebeN (Q oemebeN (Q oeaefeN (O eajebeN Q  eajefeN  GO'L ri8l L9 Jsuung (174 96/ELT
(66) 000 0 ongeBeN (@ ompebeN ( oajefoN (O aapeBoN 0 eApefeN  g0'L 14518 9€9 JapeoT] 0z 96/ELIT
000 0 oageboN (o omeboNn ( amjefoN (o oeapebeN 0 eanefeN  pLY v18l S€9 Jeuung oz 96/9/2
000 0 oajebaN 0 oemebaNy o oeaebeN (Q  eAjebeN 0 eapefeN €17} yi8L $€9 1opeot 0c 96/9/2
) 000 0 eajeboN ( ameboN ( eaebaN O eajeboN 0  eanebeN G680 yigl £€9 J8uung oz 96/41Z
000 0 enjefeN ( ompebeN (0 oemebaN (o eapeboN 0 eapefeN gL'y y181 Z€9 JapeoT 0z 96/112
(ppia) S00 0 onpebeN 0 omeboN (0 oeajebeN ¢  eoery 0 eapeBeN  6O'L ¥181 1€9 J8uLNY 0z 96/91/1
(00'q S0°0 0 oeneBeN (0 oaefeN (O oempefeN £  eoely Q  8AnebeN  90'L ¥18L 0£9 Japeo (074 96/91/}
000 0 onebeN (0 onjefeN ( eajefeN (O eajebeN (o eaneBeN 060 4% 629 Jauung (074 96/6/1 |
G)) 000 0 eajefeN (0 omebaNn (0 eajebeN O eagefaN 0 eaebaN 660 ¥i8l 829 1apeon (074 96/6/1 m
000 0 oagefoN ( omebaN (o omeboN (0 oeAjebonN 0  eAgefeN  €0'Y r18l §29 Jsuung 0z <66l
(qq) 200 0 onjebeN (0 ompeboN (O eajeben $  eoely 0 eagefeN  9L'L ¥181 ¥Z9 Jopeon 0z S6/6LIZL
000 0 onebeN (0 onefeN (O eapefeN ( eajebeN (  aajebeN €670 yi8l 129 Jauung oc S6rZLIZL
000 0 oajeBeN (0 onjefeN (Q onjebaN O eapefeN 0 emsefeN 160 yigl 029 JopeoT 0z S6/ZLITL
000 0 oaajeBoN ( oamebeNy ( onjebaN 0 eajefaN 0 eanefaN /60 rigl £19 lauung oz S6/G/ZL
000 0 onpebaN 0 oemebfeny (O oapefeN O eajefeN (O eanefeN  gl'L 7181 919 JepeoT (074 S6/SIZL
000 0 ongebaN 0 emebeN (o eagebey 0 eajefaN O eaebaN 660 v181 €19 JsuUNY 0z  S6/6Z/LL
000 0 oajefeN (0 omeboN o oeaebaN Q eAjebaN Q  eanefeN 601 v181 zL9 Jopeon o0z se/6Z/LL
000 0 eneboN (0 eaebeN (O eajefoN (O eanebaN (o eajefeN 0L ri8l L9 Jauung 0z S6/1Z/LL
000 0 oajebeN (@ omjebeN ( oeajebeN (Q eageboaN o emefeN 680 ri8L 019 Japeo 0z  S6/LZiLL
(a) 500 0 onjefoN 0 omeboN (0 oajebeN ¢  eoely (0 eAnefoN  ZO'L vi8l 209 Jsuung (474 SeIvLILL
(@) S0°0 0 ongebaN 0 oapefoN (o oapefeN ¢  eoei) (o eagefeN  gO'L 7181 909 Jopeo 0z GeIvLiilL
(@) 000 0 oenjebeN (0 omebeN ( oapeboN Q0 eajebeN o eaebeN  Lg'L 7181 165 Jsuung 0c S6/12/6
(n'a) 000 0 emeboN o emebeN ( eajefeN ( eajebeN (O eanefeN 8670 rigl 065 Jopeo (014 S6/12/6
000 0 eajeboN (Q enebeN (O eajefeN (O aajebaN (0  eajefeN 6670 ri8L 185 Jauung oz GBIV LI6
000 0 oapefBoN 0 omeben (0 oajefoN 0 eanefeN O eajeSeN  GB0 7181 985 Jepeon 0z S6/YLI6
sajoN  xapuj fu) suebiQ xukie % Byblepn sequuinn uonesn ed)
‘neg Ipy Pay pios el |9 eayoel ] xufieyd sBuny ‘ME/MT 8biey) [ewiuy -Byuon  'xewd ajeq

‘saunsodxa Jo Jaquinu pue Jyblam abieyd Jo uogouny e se pajsi| wu_swm._ >mo_o.£ma. ssolb po_«msr.c._w 1sE|q 8j2znw yds wWwiGGL 'L-g e|qel




, ‘ueNE} ejdwesg  "SHUSUOD jeUIIOPE B} Ul PUNO) BAO SNGJUCWISEH

"PUNO} BJom BUOU JNQ UOREISaJUI SNTIOJUDD SNUJUOLLISEH YlIA JUB)SISUOD 919M WNSBLIOGE 8u} Ul UoeIyoa)ed [esoonw Jo Seale patepeds oMy eyl (D)
'a0lLI0kS JO swi Je BUNEO|q SBM PUB PaLIBAC Usad peyY jewiuy Pajejal }se|q Jou pue uiblo

u| jeuoBe A|qeqo.d si ebeyiioway Bun ‘sajeos pue s|ies uad ay} oju LUes pue ainpasosd Buissautey pue SuiyBiam ey Buunp pajeybe Aiaa sem dssys (1)
"afeylioway jeuobe JUBJWODUOD UM siuownaud

uonelidse ue ul Bupnsal apis Yaj @Yy uo Ajrewlid 1youoiq ol pajelidse alam SJUBUOD [eulopqy “Heay ayy uo abeyiiowsy jeuote sem alay| (a)

"UOJOD ||eWS PUE aulISajU! [|ELUS 'WNSEWOQE 8l Ul UojeLulejul |eSOoNW JO seale ajdiinw ym joel} | ul ABojoyjed aseasip snoinqQ (p)

* elyosjad |aAa| [013u00 ‘aifuis jeial) (9)

paonpui 3se|q Jou ‘abueyo Wwapow }sod 'sjejed (899} Jo apIs Jaye uo uonsabuoo jesoonw by passpeds (q)

"saylas Joyoayal ayeld aibuig (&)

*S|043U09 J0o4S 001

0} PoUBAUOD alam doays 8y ‘sauas 1s9) sy Buiddols g Joys Buunp pajie} yojey SJapueluwiod ay} Jng S[BLIIUE }S3} SalJas JoYs (0| Se pasn Buiaq aiam deays

100 00 00 00 10 S0 €0'0 33
¥0'0 00 00 00 90 12 rANO] as
100 00 00 00 L0 S0 86°0 ueajy
000 0 onebeN (0 omeban (o eapebeN o oanebeN 0 aajeBaN 8670 0 +EV9 joRUeD 96/5/€
000 0 eagebeN (Q omefeN (0 eajeboN o eanefaN (o emjebeN Q0L 0 P9 jouoD 96/5/€
000 0 ongebeN (0 omebaNy o emebeN o oanefoN (o  omefeN ZZ'L 0 129 jonueD s6/12reL
(Q) 000 0 omeben (o emefeN (0 eajefoN ( eanefeNy 0 emebeN  sZ') 0 929 jonuo) S6/1ZITL
(9) 000 0 onebeN (q onefeN (o eajefeN (0 aajefeN (g eanefeN 860 0 €09 jonued S6/9Z/01
(@ 000 0 ongeben 0 eajebeN (@ emeBeN (0 eajefeN o eajefaN 90'L 0 209 [o5u0D G6/92/01
000 0 omebony (o omeboN 0 emefaN (0 eanefeN Q  eanefaN  €0'L 0 685 [ouoD S6/6116
000 0 onpebeN (o onjebaN 0 omefeN (o eaefeN (o  emefeN zO'L 0 885 losu0Q G6/61/6
(s) 000 0 oapebsN (o emebeN ( eajebeN (Q eajefeN 0  eajebeN 660 0 6.5 josuon G6/1E/8
(s) 000 0 onjebeN 0 oemebaN (o amefeN (o eajeBeN 0  eanefeN  p60 0 8.6 jou0D S6/1€/8
(@) 000 0 ongebeN (0 emebeN (o empefeN (O eajefeN (o eapefeN 160 0 195 [03U0D S6/01/8
€00 0 omebeN (0 oemjebeN ( eapeBoN £  eoeil O eapefeN 880 0 996 los3u0d S6/04/8
000 0 oapebeN (o oemgebeN © oeajeBeN (O eajefeN O eajefeN €01 0 elele |oRU0D S6/02/L
(@) 000 0 onjebsN (o oempebon o eaebeN (0 eapefoN 0 eAnefeN 1O 0 55 josuc) S6/02/4
(a) 000 0 onpeBeN (o omebBeNy (0 emjefeN (o emefeN 0 sagefeN 880 0 £vs josu0D $6/02/9
(@) 00°0 0 oajebeN (o emebeN (0 eajebeN ( eanefeN (Q emebaN /80 0 rAZe] jonuo) S6/02/9
000 0 oapebeN 0 omebeN (o eajebaN (o emjefeN (0  eajefeN L1l 0 625 jonuo) G6/GZIS
( 910 0 ongeboN (o emebaN (o ompefeN (o eajefeN 0L ybiS 680 0 825 |oAu0D G6/SZ/S
(v) 800 0 onpebaN (o emebaN o eanefeN (0 enjeboN (Q eajeBeN 8.0 0 615 [onu0D S6/6/S
(e9) 000 0 omnebeN (0 oemebeN (o emefeN (0 eajebeN 0 sajefaN 880 0 816 [onuod S6/6/S
000 0 onjebaN (o oeapefeN (@ emefeN o eagefeNy (o emneBeN  SO'L 0 208 [onuoD G6/LE/L
000 0 oajebaN (o oeajebaN O oaneBeN o emnefeN 0 eajeBaN 8.0 0 905 [o1u0D S6/1E/L

S|0JJU0Y)) 104 S)nsay AbBojoyieq

SBJON  Xapu|

3
xukieyd

JaquinN  uopel

-Byuon

ed

eayoel) ‘Xewd ale




"fin[ul }se|q e se paJods J) Uoisa| { apelb eoel} B 8q PINOAA “saunful oBjua0.)SED JUBJLLIOOUOD
J0 souasqe ay} Ut Alejnoilied sjaAs) 3se|q @sau) Je 1nooo AjledidA} J0u S20p UOISa| SILY] "JAA) U0 puno} ewiojeway Jensdeagns wo g0 X Q'L lews ()
“Aunfuy 3se|q se peJods Jl Uoiss| G epelb ubisS e aq PINOAA "SiIeyoel} ejelapow jo ease wo Z'ox gy (N
"Kinful 1se|q SE PaIoos Ji uoisa| ¢ apeld
e aq pjnopA “ewuownaud eq 0} sieadde yoiym uoneiyoalad [ewhyouased/eineidgns Jo eale ue 0} uolippe Ul seqol onewbesydelp wiog uo pajou spuneld ()
" “uoIse| 31sejq e se pajunod Ji 0L '0=lISY
ue yym G=2109s Ainfu) “sysoddo ayj 3snf sem uoiss) sily| JESODNLL O} {ESOONWIGNS 8Q PINOM UOISS| ISE|q 8Ny} Y "UoISa)| ise|q |eaidA} e jou S| siy ]
“JusuyoeNe ouduesaL Buoje wnsewoqe Jo uoiod Jeipsed uo abeyloway [eS0I8S O} [BS0IasaNSs JO Bale W 0'L X 02 U0 (yu)
"aqo| oijewbelydelp 1o UO BNSSY JEDS {ENPISAI PUB SUCISBYPE YIM spunad jeojulogns [eutbiely (B6)
-onewbeiydelp Jybu 3s£o jewkyouaied |jewss pue saqoj oijewBelydesp yiog spunaid Wb ()
"sBun| Jo 8delNS BIRUS JaAC pPanquUISIP elyoaslad jeinaid paseless saiy; AuQ "eAnebau Kjenpia sBun (99)
‘PUNO} 8JaM SLUIOM OU NG WINSBWOJE ayy Ul Lonelyoajad SNICJUOD SNUOUOWSEH "esoonw o} Bunjons
sem [eliajeul [BO9) pue dlwaladAy osje ajam Uojoo afiie| pue wWNose) "ainjeu ul Jejnuelb pue Ap alem siejjed [oa4 "olwaladAy wnoal Jo Wog| Jamo (pp)
‘Pajejas }se|q JON 'suoise) 2i6eyLIoWaY OU 819M B8} "SNOJewapa WNSeWoge Jo spjod (99)
‘uogejsiuiwpe auue}ay o} Joud ainpaosold Buibuey ayy Suunp
[E00A A1BA SEM [ELUIUY "PaoNpul Ise|q 10N "Elyos)ad aoesy ayy 0} UohIppe Ul SiSowAyo2a 1Bl 1o sjods omy o Bulsisuoo spiod |e2oA uo suoise (qq)
"JY2UOIQq PUOABq PUB OJUI SJUSJUOD [BULOPdE pajelidse ewiuy (ee)
‘sbun| yjoq uo spiucwnaud pue SISE}OsjalR BARdRLa. snid 8qo| oewbesydelp yaj uo ewonueld suQ  (2)
*aqoj onewbe.lydelp 3aj JO SISE}O8|9)E aAORN8 JO JUnowe Jybiis pue ajoLjudA [eabukie) ayy ur eiyoaled jeiay omt  (A)
‘Kresseoau atem sidwene om] "uogeqniul Buunp paonpul Ajeoiueyoalu uaaq aAey JYBIL BayORI} By} Ul LOIST "1 MM @y} Ul elyosjad [elaty snoq  (X)
134N 8yy ul uonelyoalad jeIas L (M)
‘seale asoy} jo elwaiadAy jesoonws ayy 4oy
sjunoaoe Ajqeqoud yoiym Aip Ajawalixe aiam winyoss pue uojod abiej ay} Ul [eusiews 209y 8y} pue Adwe sem Jappe|q ey pajelpAy ||om jou sem dasyg  (A)
-aqo| jeside Jybu ul 3840 pajensdesusy (n)
‘ISNJ Umouq 4o Jods jjlews snjd siiuownaud/spunald (1)
"abueyd wapow jsod 0} paje|as sijeuiIa} Jo/pue sijelids jo enwaladAy |esoonpy (S)
“JUSLIAIOAUI Bun| JUBLIOOU0D Yim siuipeydwiA| sSnoased pey jewiuy  (4)
‘aposida Buiybnoo jusjoiA e pajendioald yoiym ajqe; Asdososu uo
paoe|d Buleq ejiym eayde Joy ojul ¥ pajeidse pue Sjusjuod jeuliopge pajenbinbal [ewiuy “SpPJo2 {EO0A 8} UO SISOWAY22a jeucbe jo sjods om] (b)
aiownaud a1em seqo| onewbesydelp yog (d)
"ESOONLU [ESBUIOQE 2y} Jo uoijeiyoayed Snyojuod snyouowaeH (o)
"SUOIS8| OU PUB Sljeulwla) pue sijeids ay) ul s)a)jad |eosy J1810S YONW PUE oM} a1e 218y ] ‘Pas) mau uo papels deays (u)
"uoIsa| }se|q e aq 03 jJou Jybnoy} ) jo Ino Buidwinf jo ssesoud ayy Suunp jieYs BuiyBiem jo doy ysuiebe 3oau pawiwe) os|y
"Asiou pue aanoeiedAy sem desyg (uoiss) G apesb) spJod [e20A Lioq 4o Joadse JoLeysod ay) Buoje sisowkyooe 3B Jo sjods omy aiam aiay) (W)
"Asdoloau je joel) ousjusolised pue ‘sbun|
* Jeay ay) ul paasasqo sebueyo wiapow 3sod pue jeuocby “Ise|q ise| Jale saynuiw Ay Aj@jewnxoldde je siojoe; olueBoiel wolj paysalie oeipied jewiuy (1)
"ESOONW |BSBLIOQE JO UoNEeIYda)ed SNHoJUcS snijouowaer snid abeysiowsy [eipiedida pue |eipiesopus jeuoby (M)
"BOYOR Ul UBSS sjunowte soel) ‘ploy ainsodxaisod Buunp sjusiuoo jeultiopde Jo junowe ybiis pajeyBinbal jeuuue ‘syiuownaud siqissod ()
‘spiuownaud a|qissod aqo} onewdelydelp Yo| ay; uo sisowhyoos jewyousled jo Jods auo sem e1ay) Ing uonelyosad jesnsd jeuobe Ajuewd (1)
‘uoneiyoayad [eiplesids jeuoby (Y)

—

"salnsodxa jo Jequinu pue Jyblam ebieyo jo uoyoun; e se pajs|| synsas ABojoyied ssolb uoieNWIS ISE|q 8)ZZNw yds WWGG| L-g ejqe




APPENDIX C

PRESSURE-TIME VALUES FOR SHEEP




Table C-1. Test 3 monitor gauge (chief of section) pressure-time values for sheep

numbers 508 and 509.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
4/20/95 1 3310 21.9 31.7 274 15.0
2 '20.0 31.4 276 99.9 15.7

3 229 31.1 275 127.9 17.2

4 23.1 30.7 295 99.9 18.8

5 20.6 149 4 16.5

6 241 30.6 273 94.9 18.2

Mean 22.1 31.1 279 114.3 16.9
SD 1.6 0.5 9.2 235 1.5




Table C-2. Test 4 monitor gauge (chief of section) pressure-time values for sheep

numbers 510 and 511.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
4/25/95 1 3310 2286 30.4 262 100.0 15.5
2 22.8 314 282 17.6

3 26.6 30.8 272 99.0 17.9

4 246 30.7 304 19.4

5 25.2 30.7 283 19.2

6 22.8 31.2 268 99.1 17.1

Mean 24.1 30.9 279 99.4 17.8
sD 1.6 0.4 14.9 0.6 1.4

C-2




Table C-3. Test 5 monitor gauge (chief of section) pressure-time values for sheep

numbers 512 and 513.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
4/27/95 1 3310 21.5 17.2
2 22.5 323 288 85.8 18.5

3 25.7 30.3 299 92.8 19.4

4 21.0 31.6 306 100.0 18.4

5 25.4 311 286 17.3

6 26.6 29.4 295 83.1 - 21.2

Mean 23.8 30.9 295 92.9 18.7
SD 2.4 1.1 8.2 5.8 1.5




Table C-4. Test 6 monitor gauge (chief of section) pressure-time values for sheep
numbers 514 and 515.

155mm SPH Simulator Pressure-Time Records
Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
5/2/95 1 3310 23.6 30.3 285 . 18.4
2 22.8 31.9 272 98.8 17.2
3 25.0 30.9 265 16.3
4 21.8 16.1
5 25.0 31.8 277 16.6
6 22.4 323 285 16.8
Mean 23.4 31.4 277 98.8 16.9
sSD 1.3 0.8 8.6 0.8




Table C-5. Test 7 monitor gauge (chief of section) pressure-time values for sheep

numbers 516 and 517.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
5/4/95 1 3310 273 334 315 19.4
) 2 232 311 288 97.2 18.9

3 24 .4 31.0 281 99.3 18.4

4 24.5 29.9 286 99.1 19.2

5 239 29.0 281 99.5 18.1

6 21.8 31.2 254 93.4 15.1

Mean 24.2 30.9 284 97.7 18.4
SD 1.8 1.5 19.5 2.6 1.7

C-5




Table C-6. Test 8 monitor gauge (chief of section) pressure-time values for sheep
numbers 520 and 521.

155mm SPH Simulator Pressure-Time Records
Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
5/11/95 1 2722 20.3 31.8 247 15.6
2 18.6 31.0 231 95.8 14.6
3 23.3 31.5 242 99.8 15.5
4 23.7 31.2 252 16.8
5 20.9 31.4 246 91.1 15.8
6 19.3 31.2 237 96.9 15.3
Mean 21.0 31.4 243 95.9 15.6
SD 2.1 0.3 7.6 3.6 0.7
C-6




Table C-7. Test 9 monitor gauge (chief of section) pressure-time values for sheep

numbers 522 and 523.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa

5/16/95 1 2722 20.5 32.3 272 16.4
2 22.8 31.8 253 100.0 17.5

3 239 31.1 255 97.4 18.1

4 19.0 30.1 226 99.9 14.4

5 21.9 306 236 100.0 16.0

6 18.6 311 233 15.3

Mean 211 31.2 246 99.3 16.3
SD 2.1 0.8 17.2 1.3 14




Table C-8. Test 10 monitor gauge (chief of section) pressure-time values for sheep

numbers 524 and 525.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
5/18/95 1 2722 20.0 31.5 234 15.5
2 223 30.7 245 99.3 17.1

3 20.1 30.5 233 99.6 15.6

4 213 30.5 243 98.0 14.9

5 18.8 31.2 218 98.3 13.2

6 21.7 311 251 16.4

Mean ' 20.7 30.9 237 98.8 15.5
SD 1.3 0.4 11.7 0.8 1.3




Table C-9. Test 11 monitor gauge (chief of section) pressure-time values for sheep

numbers 526 and 527.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
5/23/95 1 2722 20.7 30.9 236 99.7 15.2
2 21.5 30.0 236 98.8 16.1

3 24.0 304 249 99.2 18.6

4 211 30.8 238 93.3 16.4

5 20.2 30.5 232 15.1

6 229 30.3 237 15.5

Mean 21.7 30.5 238 97.8° 16.2
SD 1.4 0.3 5.8 3.0 13




Table C-10. Test 12 monitor gauge (chief of section) pressure-time values for sheep
numbers 530 and 531.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
5/30/95 1 2722 19.6 324 238 98.2 15.2
2 21.0 31.3 231 99.8 15.8

3 18.6 31.7 233 99.2 14.5

4 229 31.0 254 99.8 18.6

5 19.3 31.1 232 99.6 15.0

6 20.8 31.5 234 15.4

Mean 204 31.5 237 99.3 15.8
SD 1.5 0.5 8.7 0.7 1.5




Table C-11. Test 13 monitor gauge (chief of section) pressure-time values for sheep

numbers 532 and 533.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
6/1/95 1 2268 15.9 30.9 184 94.2 12.0
2 20.0 27.0 206 98.6 14.7

3 154 31.3 202 75.9 13.0

4 16.2 30.2 204 13.1

5 18.5 30.5 213 14.2

6 18.1 30.6 201 91.0 14.6

Mean 174 30.1 202 89.9 13.6

SD 1.8 1.6 9.6 9.9 1.1




Table C-12. Test 14 monitor gauge (chief of section) pressure-time values for sheep

numbers 534 and 535.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
6/6/95 1 2268 17.5 31.5 205 13.5
2 18.4 31.0 213 82.6 14.8
3 18.0 29.5 215 13.9
4 15.9 351 189 97.0 12.1
5 18.1 30.7 210 14.4
6 18.4 30.5 208 100.0 13.6
Mean 17.7 31.4 207 93.2 13.7
SD 0.9 1.9 9.4 9.3 0.9

C-12




Table C-13. Test 15 monitor gauge (chief of section) pressure-time values for sheep

numbers 536 and 537.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
6/8/95 1 2268 17.8 31.5 210 13.8
2 17.5 31.4 210 88.8 13.6

3 18.4 31.2 215 14.9

4 17.8 32.2 213 99.4 13.8

5 17.9 31.2 203 82.1 13.4

6 17.9 30.3 199 13.6

Mean 17.9 31.3 208 90.1° 13.9
sSD 0.3 0.6 6.1 8.7 0.5




Table C-14. Test 16 monitor gauge (chief of section) pressure-time values for sheep

numbers 538 and 539.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa

6/13/95 1 2268 19.8 31.1 222 15.0
2 16.6 31.2 179 11.8

3 17.8 31.0 216 95.0 14.3

4 18.7 30.8 215 98.2 14.6

5 16.8 30.3 204 93.2 13.2

6 18.0 30.2 203 14.0

Mean 18.0 30.8 207 95.5 13.8
SD 1.2 0.4 15.3 2.5 1.2




Table C-15. Test 17 monitor gauge (chief of section) pressure-time values for sheep
numbers 540 and 541.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
6/15/85 1 2268 18.6 31.1 208 97.4 15.0
2 16.8 30.2 191 13.3

3 17.1 34.7 132 13.1

4 18.9 321 216 14.9

5 17.5 30.2 197 98.3 12.8

6 15.5 33.8 162 100.0 12.2

Mean 17.4 32.0 184 98.6 13.6
SD 1.2 1.9 316 1.3 1.1




Table C-16. Test 18 monitor gauge (chief of section) pressure-time values for sheep
numbers 544 and 545.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
6/22/95 1 2268 19.8 30.6 211 99.6 14.4
2 ' 18.5 315 203 98.2 12.8

3 17.5 30.5 193 89.6 13.2

4 19.7 30.3 224 95.5 16.7

5 17.6 30.6 206 99.8 13.1

6 17.3 30.7 201 134

7 16.5 30.3 197 88.5" 13.5

8 20.9 30.4 216 99.7 15.2

9 17.7 30.6 203 92.1 13.2

10 17.4 311 209 96.8 13.5

11 16.5 30.5 196 93.7 13.3

12 18.3 30.5 198 96.0 12.8

13 16.1 322 215 91.8 13.2

14 19.5 30.4 204 95.9 14.8

15 17.7 30.1 199 91.9 14.7

16 17.8 311 204 92.4 13.9

17 17.5 30.4 213 98.5 14.5

18 17.8 31.2 208 13.5

19 19.8 31.8 215 99.9 15.3

20 16.8 30.8 204 13.6

21 18.4 271 208 99.3 14.5

22 17.3 31.8 216 97.9 14.3

23 20.8 314 230 16.5

24 19.1 31.8 220 91.8 14.1

25 17.8 316 214 92.8 14.5

Mean 18.2 30.8 208 95.3 14.1
SD 1.3 1.0 9.1 3.6 1.0




Table C-17. Test 19 monitor gauge (chief of section) pressure-time values for sheep
numbers 546 and 547.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
6/27/95 1 2268 17.2 31.2 209 13.7
2 18.5 30.3 186 91.1 12.6
3 18.0 30.4 195 99.4 12.5
4 18.4 315 209 99.9 14.0
5 206 30.4 207 96.5 158.7
6 18.1 30.3 211 98.9 14.2
7 19.3 30.5 211 88.5° 1486
8 19.6 30.9 208 90.9 15.1
9 19.0 30.4 218 98.5 15.6
10 17.9 32.0 213 91.8 14.2
11 20.6 30.7 211 99.1 16.6
12 17.2 308 195 96.4 12.8
13 17.0 30.7 203 96.5 13.2
14
15 18.8 31.0 201 99.1 12.7
16 19.6 30.1 216 97.1 158.5
17 18.6 313 208 99.4 14.3
18 16.9 30.7 192 96.7 12.4
19 17.7 29.9 205 94.2 13.4
20 17.5 30.7 202 97.3 13.5
21 18.3 309 207 96.1 14.3
22 17.4 314 205 14.6
23 18.0 311 215 13.3
24 19.6 31.2 213 96.9 13.7
25 18.7 313 216 92.7 14.5
Mean 18.4 30.8 207 96.0 14.0
SD 1.1 0.5 8.1 3.3 1.1




Table C-18. Test 20 monitor gauge (chief of section) pressure-time values for sheep

numbers 548 and 549.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
6/29/95 1 2268 19.0 32.5 228 14.5
2 18.6 29.9 207 96.2 14.1
3 17.4 31.4 213 13.9
4 17.7 30.7 205 13.4
5 19.7 31.9 215 99.9 14.9
6 19.2 32.0 212 99.9 13.3
7 16.9 32.0 217 14.4
8 17.4 313 209 96.7, 13.8
9 15.4 32.0 197 100.0 12.4
10 19.5 326 210 87.4 13.7
11 17.7 31.8 200 99.3 13.2
12 20.3 32.0 206 94.0 14.1
13 19.8 30.8 218 16.1
14
15 19.6 30.1 208 93.9 14.5
16 20.2 323 226 15.6
17 17.7 31.0 199 99.8 13.0
18 19.8 31.9 222 15.9
19 21.3 30.5 212 15.8
20 17.6 26.2 171 92.2 12.8
21 20.6 30.5 206 14.1
22 19.4 30.2 211 99.7 14.5
23 17.2 211 134 95.7 126
24 20.6 31.7 218 16.1
25
Mean 18.8 30.7 206 96.5 14.2
SD 1.5 2.5 19.5 3.9 1.1




Table C-19. Test 21 monitor gauge (chief of section) pressure-time values for sheep
numbers 550 and 551.

155mm SPH Simulator Pressure-Time Records
Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
7/6/95 1 2268 16.9 30.6 197 13.4
2 16.8 30.8 202 98.2 12.8
3 15.7 30.1 203 92.9 12.8
4 15.9 30.7 199 93.4 12.9
5 204 30.8 217 15.7
6 19.8 31.1 210 96.6 15.8
7 16.5 30.3 193 99.5° 12.9
8 17.4 304 208 13.7
9 17.6 31.1 208 100.0 14.0
10 15.8 31.0 190 97.7 12.1
11 16.4 311 205 91.7 13.9
12 17.8 30.9 198 99.1 13.0
13 21.0 304 216 16.5
14 20.2 30.4 219 100.0 16.4
15 17.4 30.4 206 89.1 13.4
16 19.2 30.3 216 15.4
17 17.3 31.0 - 209 13.7
18 18.0 29.9 208 14.0
19 18.0 30.9 203 99.9 13.7
20 16.4 30.7 198 12.9
21 20.4 29.9 211 14.7
22 18.7 31.8 218 15.5
23 21.4 30.3 218 90.4 16.3
24 17.7 30.8 207 13.4
25 18.6 31.2 220 13.9
Mean 18.1 30.7 207 96.0 14.1
sSD 1.7 0.5 8.5 4.0 1.3




Table C-20. Test 22 monitor gauge (chief of section) pressure-time values for sheep
numbers 552 and 553.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
7/18/95 1 2268 16.8 31.2 206 100.0 12.6
2 18.3 30.2 221 98.1 13.9
3 17.3 30.8 204 98.1 13.0
4 18.2 27.2 206 99.5 13.5
5 18.1 311 200 93.2 14.6
6 17.3 30.5 203 99.8 131
7 16.1 30.5 199 96.2 14.1
8 16.9 30.7 205 92.2 12.5
9 17.4 30.5 197 91.5 13.6
10 17.1 31.0 204 96.1 12.4
11 18.7 30.9 208 99.9 13.7
12 19.6 30.4 213 99.4 14.1
13 17.0 31.2 207 98.9 15.2
14 19.8 30.6 207 93.3 13.8
15 19.8 30.4 203 99.6 14.4
16 19.1 30.8 204 96.8 13.8
17 17.9 14.2
18 17.3 31.2 214 92.4 13.2
19 19.9 30.3 215 14.2
20 17.7 30.6 203 96.3 15.2
21 213 30.4 207 92.7 13.5
22 17.9 313 206 98.7 141
23 18.5 30.8 209 96.8 12.5
24 17.7 27.3 204 96.5 14.2
25 17.5 31.2 210 98.6 13.8
Mean 18.1 30.5 206 96.7 13.0
sSD 1.2 1.0 5.3 2.8 0.8




Table C-21. Test 23 monitor gauge (chief of section) pressure-time values for sheep
numbers 556 and 557.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa

7/25/95 1 1814 14.4 31.4 178 11.4

2 16.2 30.7 175 93.1 13.6

3 14.4 31.3 160 10.6

4 13.2 31.6 170 93.0 11.0

5 14.4 31.2 168 92.5 11.2

6 15.0 30.2 161 98.2 11.4

7 14.9 26.6 140 93.2" 11.9

8 14.8 314 155 95.4 11.2

9 15.6 31.2 183 98.5 12.8

10 16.0 31.2 178 93.1 11.5

11 14.8 31.0 172 100.0 11.8

12 14.2 31.1 174 96.9 11.4

13 14.4 30.8 183 99.1 12.3

14 141 30.3 166 11.3

15 16.9 30.2 175 100.0 12.3

16 15.8 31.1 176 91.8 12.1

17 15.7 311 174 99.1 11.7

18 15.4 311 174 99.3 11.4

19 16.9 30.8 161 93.7 11.7

20 14.4 31.0 174 96.2 11.4

21 14.6 21.0 117 96.0 10.8

22 13.8 30.3 175 96.4 11.1

23 14.2 31.0 167 86.1 11.3

24 14.1 31.2 174 96.3 11.2

25 14.4 31.2 155 96.7 10.5

Mean 14.9 30.4 167 96.1 11.6

SD 0.9 22 14.3 26 0.7
c-21




Table C-22. Test 24 monitor gauge (chief of section) pressure-time values for sheep
numbers 558 and 559.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
7/27/95 1 1814 14.9 31.5 182 99.6 11.8
2 14.4 31.6 164 92.7 11.8
3 13.8 30.6 172 99.0 11.1
4 13.7 31.5 160 93.8 10.9
5 13.4 31.3 165 96.6 11.1
6 15.5 31.2 181 98.6 13.3
7 Early Trigger ’
8 14.2 30.2 “171 99.0 11.2
9 15.5 30.4 176 99.6 12.4
10 14.5 313 168 98.8 11.5
11 15.0 30.6 174 98.4 12.9
12 15.9 30.7 175 93.2 12.7
13 15.3 309 171 98.1 12.0
14 14.5 31.4 171 955 11.1
15 17.7 31.5 196 96.4 15.2
16 15.1 30.9 172 98.6 11.1
17 14.0 31.3 161 99.6 111
18 14.8 30.4 175 98.4 12.4
19 14.2 30.2 172 96.3 12.1
20 141 313 165 98.6 10.9
21 14.8 31.3 163 96.5 11.6
22 146 31.2 157 96.4 10.8
23 15.4 30.6 178 99.6 12.1
24 14.6 30.7 167 91.6 11.9
25 13.0 30.4 164 95.8 10.8
Mean 14.7 31.0 171 97.1 11.8
SD 1.0 0.5 8.4 2.4 1.0




Table C-23. Test 25 monitor gauge (chief of section) pressure-time values for sheep

numbers 560 and 561.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
8/1/95 1 1814 17.3 31.8 183 97.8 14.5
2 15.6 279 176 100.0 13.4
3 16.1 31.3 181 99.5 12.1
4 18.1 31.0 180 99.3 14.9
5 14.3 311 167 99.6 11.6
6 13.8 23.7 126 99.7 10.8
7 13.6 30.6 164 99.6° 11.5
8 14.0 30.7 169 97.0 10.9
9 14.6 316 164 98.8 12.4
10 16.4 31.1 171 97.1 12.6
11 14.8 31.5 175 96.8 12.4
12 15.5 31.0 180 98.1 13.8
13 14.0 316 172 92.3 11.8
14 16.3 316 182 13.7
15 13.2 320 147 94.7 10.6
16 13.7 315 164 97.5 10.9
17 12.5 311 157 96.9 10.7
18 15.2 313 179 96.1 115
19 16.6 31.0 166 90.6 11.0
20 14.3 314 169 11.2
21
22 20.5 99.9 11.8
23 12.9 30.3 157 87.3 10.3
24 134 31.6 174 99.0 11.4
25 15.8 26.4 137 97.8 10.9
Mean 15.1 30.6 167 97.5 11.9
SD 1.8 2.0 14.5 2.4 1.3




Table C-24. Test 26 monitor gauge (chief of section) pressure-time values for sheep

numbers 562 and 563.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms - ms kPa
8/3/95 1 1814 1563 31.2 167 88.5 12.3
2 14 4 316 164 95.6 114

3 14.1 315 172 96.2 11.8

4 14.3 31.2 174 98.3 12.2

5 14.6 313 163 97.5 10.7

6 14.0 31.4 162 83.2 11.3

7 15.4 30.5 169 98.1 12.1

8 14.0 31.5 172 98.2 11.8

9 14.3 30.5 166 96.6 11.5

10 18.2 31.0 177 100.0 13.4

11 14.4 30.8 166 92.2 11.6

12 14.0 31.2 160 91.7 10.3

13 14.2 31.4 164 93.1 10.5

14 15.1 30.9 175 99.9 12.4

15 14.2 31.4 161 93.1 11.0

16 14.2 313 177 96.2 12.0

17 14.2 304 164 99.3 10.7

18 15.5 314 172 96.2 12.9

18 13.8 31.7 161 83.5 11.6

20 17.0 29.8 185 926 14.0

21 14.9 30.9 165 98.8 11.2

22 16.8 303 182 88.8 13.2

23 15.4 314 170 96.1 11.9

24 15.5 30.7 180 96.1 12.4

25 14.8 30.3 176 96.0 11.7

Mean 14.9 31.0 169.8 95.8 11.8
SD 1.1 0.5 71 2.9 0.9




Table C-25. Test 27 monitor gauge (chief of section) pressure-time values for sheep

numbers 564 and 565.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
8/8/95 1 1814 14.0 31.6 160 98.6 10.8
2 " 16.2 31.0 181 96.8 13.5

3 14.3 311 162 93.4 11.3

4 13.5 21.2 118 90.2 10.8

5 14.0 315 168 100.0 11.1

6 16.8 30.4 178 97.5 14.3

7 14.3 31.9 159 92.3- 11.8

8 15.6 313 179 95.2 12.1

9 17.4 31.1 183 9g.2 13.7

10 14.2 31.2 168 96.6 11.8

11 14.8 30.6 182 95.8 12.3

12 15.2 30.7 163 96.4 12.2

13 16.8 304 192 96.2 13.8

14 14.4 304 169 96.3 10.6

15 14.9 30.6 178 99.6 11.4

16 15.8 317 169 96.4 11.0

17 14.9 30.8 172 97.1 11.4

18 18.4 131

19 14.9 30.4 168 93.0 11.6

20 12.1 31.2 156 92.5 10.1

21 14.8 26.4 145 96.4 11.3

22 14.7 30.5 162 99.7 10.9

23 15.2 30.4 170 96.1 111

24 19.4 30.3 182 95.8 14.0

25 14.9 98.5 11.9

Mean 15.3 30.3 168.0 96.2 11.9
SD 1.6 2.2 15.3 2.5 1.2




Table C-26. Test 28 monitor gauge (chief of section) pressure-time values for sheep

numbers 568 and 568.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
8/15/95 1 2268 17.9 30.5 211 14.6
2 17.5 27.6 206 99.6 14.7

3 18.9 30.3 213 97.9 13.7

4 16.3 30.7 205 13.3

5 17.2 304 203 99.4 13.6

6 16.9 30.8 209 96.7 13.8

Mean 17.5 30.1 207.8 98.4 14.0
SD 0.9 1.2 3.8 1.4 0.6




Table C-27. Test 29 monitor gauge (chief of section) pressure-time values for sheep
numbers 570 and 571.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmakx, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa - ms kPa*ms ms kPa
8/17/95 1 1814 16.3 31.2 176 99.8 12.5
2 15.9 31.6 176 97.7 12.8
3 14.8 316 181 12.6
4 14.4 31.3 163 94.7 11.6
5 16.2 31.2 179 99.7 ~ 11.8
6 14.7 31.2 180 99.7 12.2
7 14.0 30.8 167 97.9 111
8 14.1 30.3 171 99.2 11.5
9 14.0 316 159 99.5 11.1
10 16.3 304 171 97.1 12.4
11 12.6 314 173 98.6 10.7
12 _ 15.0 314 177 96.8 12.2
13 14.0 316 166 97.3 10.9
14 13.7 324 166 97.8 11.3
15 16.4 31.7 174 g97.1 121
16 16.6 316 175 99.9 1.1
17 16.0 30.8 180 97.2 13.0
18 16.2 31.5 174 97.3 12.0
19 17.6 315 179 96.5 12.5
20 12.2 316 176 98.8 13.4
21 15.0 315 159 93.7 10.9
22 16.7 316 178 98.7 13.0
23 14.4 315 179 97.2 121
24 14.8 30.5 171 99.3 1.1
25 19.2 31.2 181 93.5 14.7
26 16.5 315 169 97.2 11.2
27 14.2 31.2 163 99.3 11.0
28 16.0 311 164 99.9 11.0
29 126 100.0 10.4
30 14.2 26.6 140 97.1 10.8
31 14.7 266 145 99.7 11.4
32 13.5 315 167 99.8 10.3
33 14.5 224 117 98.6 10.9
34 14.2 30.5 163 99.1 10.5
35 14.5 30.2 160 99.9 10.8
36 15.7 314 169 92.8 1.4
37 13.4 311 164 97.3 10.7
38 15.5 291 153 96.7 11.3
39 14.7 311 165 98.4 11.8
40 135 311 155 97.6 11.0
41 14.0 316 173 99.9 11.3
42 141 31.2 166 93.3 11.6
43 13.7 315 160 92.2 10.3
44 16.5 303 165 99.5 11.5

C-27




Table C-27. Test 29 monitor gauge (chief of section) pressure-time values for sheep
numbers 570 and 571.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 15.6 30.86 155 97.6 10.8
46 13.6 31.2 168 97.1 111
47 16.0 305 171 83.6 12.4
48 13.5 31.2 170 98.6 11.3
49 14.6 30.9 174 99.5 11.4
50 13.8 30.5 163 97.0 - 10.6
51 14.7 31.2 179 100.0 11.5
52 14.8 30.2 168 79.1 11.5
53 15.2 311 169 99.4 10.9
54 15.4 30.2 168 99.6 12.0
55 17.4 30.4 185 91.5 14.1
56 14.9 31.2 167 88.7 11.2
57 14.7 30.6 179 926 11.6
58 15.6 31.3 169 99.9 10.9
59 16.2 30.6 177 96.7 12.5
60 14.4 315 162 91.5 10.3
61 15.9 30.8 173 96.4 11.9
62 13.6 214 17 958 10.5
63 15.5 30.9 171 89.2 11.9
64 15.4 31.0 174 97.9 11.3
65 19.8 30.2 179 98.0 14.5
66 15.4 30.3 187 86.6 12.9
67 15.9 309 175 96.2 11.8
68 15.6 314 177 99.4 12.4
69 13.4 309 170 97.3 11.8
70 16.2 30.6 167 96.4 11.2
71 14.8 304 167 97.1 10.8
72 13.7 31.0 159 98.2 10.5
73 13.8 21.2 115 98.6 10.6
74 15.9 30.3 176 928 12.3
75 14.4 30.4 177 98.8 11.5
76 14.9 30.5 165 96.6 10.6
77 15.3 304 168 91.7 11.8
78 16.1 30.3 167 91.8 12.6
79 14.7 31.8 170 99.2 11.6
80 14.2 304 164 95.6 10.9
81 15.8 311 177 96.6 12.9
82 15.0 304 165 100.0 11.9
83 10.7
84 15.1 31.0 164 99.9 11.1
85 14.3 316 161 96.2 10.4
86 99.4 10.6
87 14.1 96.8 10.7
88 13.6 21.3 117 99.9 111
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Table C-27. Test 29 monitor gauge (chief of section) pressure-time values for sheep
numbers 570 and 571.

1565mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
89 10.4

90 20.3 100.0 12.6

91 19.5 100.0 10.6

92 98.2 11.3

93 99.8 10.9

94 99.6 - 10.4

95 16.3 30.3 166 75.9 10.6

96 14.6 26.6 136 10.6

97 14.3 10.7

98 14.2 30.7 163 100.0 10.9

99 15.2 30.0 171 98.9 10.8

100 224 10.8

Mean 15.1 304 166.5 96.7 11.5
SD 1.6 2.2 14.0 4.3 0.9




Table C-28. Test 30 monitor gauge (chief of section) pressure-time values for sheep

numbers 572 and 573.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
8/22/95 1 2268 19.2 27.4 209 99.8 14.7
2 19.2 30.6 209 97.2 16.0

3 15.8 31.1 185 99.9 11.7

4 16.8 31.8 217 99.7 13.8

5 17.5 30.4 208 99.7 13.5

6 16.4 31.2 202 96.0 13.9

Mean 17.5 30.4 205.0 98.7 13.9
SD 1.4 1.6 10.9 1.7 1.4




Table C-29. Test 31 monitor gauge (chief of section) pressure-time values for sheep
numbers 574 and 575.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
8/24/95 1 1814 13.8 30.9 166 114
2 13.8 31.5 173 11.4
3 16.6 12.4
4 15.4 31.4 168 11.4
5 17.0 31.6 187 99.4 12.8
6 99.9. 12.1
7 99.6 12.0
8 15.9 31.0 190 99.6 12.3
9 14.2 31.6 175 12.0
10 16.6 30.8 171 99.9 12.6
11 13.8 30.9 179 100.0 121
12 15.7 31.4 170 99.9 12.4
13 14.8 30.9 169 98.3 11.6
14 14.5 30.9 176 12.2
15 12.9 32.3 165 100.0 10.7
16 15.0 313 158 98.4 10.6
17 15.4 30.8 174 100.0 12.6
18 17.3 30.2 179 13.8
19 14.9 31.2 170 99.8 11.8
20 156.5 31.3 174 13.2
21 13.4 311 170 100.0 1.1
22 15.7 323 170 99.5 10.9
23 144 313 171 99.8 11.4
24 134 31.6 171 98.0 11.2
25 17.3 31.2 182 13.3
26 14.0 311 166 99.5 11.0
27 14.4 30.7 175 99.9 12.1
28 14.9 30.6 164 99.9 10.8
29 16.1 - 31.0 184 99.5 12.8
30 14.2 30.7 169 100.0 11.6
31 14.0 30.2 173 100.0 11.8
32 16.1 100.0 13.2
33 14.8 31.0 183 100.0 12.2
34 12.8 10.6
35 14.6 30.0 176 11.8
36 16.0 31.3 180 13.0
37 16.3 30.8 178 99.9 121
38 14.2 31.9 179 1.7
39 16.9 30.8 181 99.9 13.2
40 16.3 30.6 179 11.8
41 135 306 166 99.9 10.6
42 14.9 30.4 164 99.8 10.9
43 14.6 313 169 11.2
44 16.4 30.9 185 99.9 13.6




Table C-29. Test 31 monitor gauge (chief of section) pressure-time values for sheep
numbers 574 and 575.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 14.0 30.6 166 100.0 11.0
46 14.9 30.2 172 99.6 1.0
47 14.2 31.5 169 99.7 11.0
48 17.5 30.2 180 100.0 13.2
49 15.2 30.5 177 96.8 11.8
50 16.0 30.7 175 . 1.4
51 14.5 266 139 100.0 1.0
52 13.8 30.6 162 92.3 10.8
53 14.8 314 171 99.8 12.3
54 13.8 311 164 97.9 11.3
55 13.8 26.4 139 99.5 10.6
56 99.7 10.0
57 13.7 31.0 164 100.0 11.0
58 156.5 26.5 147 99.7 11.4
59 18.2 30.5 169 99.4 11.8
60 14.3 31.0 161 91.7 12.2
61 15.4 30.6 173 100.0 12.7
62 13.4 26.4 139 99.6 10.9
63 15.2 26.2 141 96.6 10.6
64 15.1 309 179 12.0
65 16.6 30.8 175 100.0 12.7
66
67 13.3 26.4 140 10.8
68 17.2 30.6 189 14.7
69 13.7 31.0 167 99.0 11.3
70 16.3 30.8 173 13.2
71 14.1 304 163 100.0 10.8
72 13.1 26.4 142 99.6 10.6
73 15.0 306 176 99.9 12.8
74 14.0 303 174 1.3
75 14.3 21.2 120 99.8 11.2
76 14.5 319 173 1.4
77 16.9 31.2 176 99.0 12.0
78 14.5 30.2 170 1.3
79 19.6 306 181 99.6 16.0
80 15.2 30.3 170 99.6 11.9
81 16.2 30.5 180 100.0 12.7
82 16.1 31.0 164 99.8 11.5
83 15.2 30.1 179 12.2
84 12.7 31.4 156 99.9 10.4
85 14.3 30.6 168 99.9 10.6
86 15.6 309 174 99.7 12.6
87 15.4 30.3 179 100.0 12.6
88 144 - 264 137 96.5 10.7
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Table C-29. Test 31 monitor gauge (chief of section) pressure-time values for sheep
numbers 574 and 575.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 14.8 305 179 12.4
90 15.0 30.4 177 12.4
91 15.2 30.6 173 98.6 11.8
92 13.8 30.5 170 100.0 10.9
93 17.0 30.3 175 100.0 12.4
94 16.6 304 172 . 121
95 15.0 30.4 172 99.9 12.7
96
97 16.4 12.2
98 15.0 11.6
99 13.8 30.4 166 98.4 1.2
100 13.8 31.2 163 100.0 10.8
Mean 15.0 304 169.3 99.3 11.8
SD 1.3 1.7 12.5 1.5 0.9




Table C-30. Test 32 monitor gauge (chief of section) pressure-time values for sheep

numbers 576 and 577.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa

8/29/95 1 2268 15.8 30.5 178 11.6
2 13.6 29.7 170 100.0 10.9

3 17.2 30.2 187 13.5

4 15.3 313 172 100.0 11.7

5 15.4 311 177 11.9

6 14.5 11.5

Mean 158.3 30.6 176.8 100.0 11.9
SD 1.2 0.7 6.6 0.0 0.9




Table C-31. Test 33 monitor gauge (chief of section) pressure-time values for sheep

numbers 580 and 581.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
9/5/95 1 2268 19.9 309 219 99.6 15.2
2 14.1

3 15.1

4 17.0 100.0 13.6

5 17.0 30.6 212 100.0 14.1

6 15.4 30.1 192 93.1 11.4

Mean 17.3 30.5 207.7 98.2° 13.9
SD 1.9 0.4 14.0 3.4 1.4




Table C-32. Test 34 monitor gauge (chief of section) pressure-time values for sheep
numbers 582 and 583.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
9/7/95 1 1814 16.0 31.2 188 99.7 13.0

2 16.2 313 180 98.6 12.9
3 14.2 312 179 96.2 11.7
4 15.0 31.0 184 97.5 13.1
5 15.4 321 179 87.0 12.3
6 15.3 309 177 . 13.2
7 14.6 30.5 165 88.5 11.0
8 15.0 323 171 98.6 11.5
9 13.9 31.8 167 92.0 11.2

10 16.1 31.7 169 99.1 11.8

11 16.4 304 182 97.9 13.7

12 15.9 306 186 93.4 13.4

13 15.6 326 174 98.1 112

14 14.7 31.0 182 99.6 12.3

15 14.0 21.0 120 99.9 11.2

16 14.4 315 169 99.9 11.6

17 14.3 31.1 172 100.0 13.8

18 14.8 30.2 162 91.8 11.3

19 13.8 - 30.7 170 99.7 10.8

20 14.5 30.7 168 97.8 11.6

21 17.0 30.7 189 97.0 14.7

22 13.6 306 165 11.6

23 19.3 30.5 193 97.8 16.1

24 16.7 30.2 177 97.9 12.6

25 16.4 31.0 178 99.9 11.8

26 15.2 305 177 12.0

27 13.7 30.5 169 98.4 1.7

28 14.0 31.0 174 99.4 11.5

29 16.2 31.2 175 88.8 12.4

30 15.4 30.2 175 99.5 12.9

31 14.7 319 172 93.1 1.8

32 13.6 31.7 175 99.6 11.5

33 15.6 314 181 98.4 13.0

34 14.3 312 170 99.6 11.5

35 16.6 314 169 91.2 12.3

36 13.5 31.2 166 100.0 10.8

37 13.5 3186 156 99.8 10.3

38 14.7 31.1 165 97.5 111

39 14.6 215 11 88.7 11.4

40

41 13.8 998 111

42 15.1 31.7 184 99.4 12.9

43 14.2 31.3 167 87.4 11.2

44 14.0 258 141 86.3 10.6
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Table C-32. Test 34 monitor gauge (chief of section) pressure-time values for sheep
numbers 582 and 583.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 16.6 30.1 179 13.0
46 14.1 31.6 166 99.8 10.6
47 12.7
48 14.3 316 172 97.3 11.4
49 15.1 31.7 168 99.8 11.0
50 13.7 31.6 167 92.9 114
51 14.7 313 176 99.9 11.6
52 15.3 32.0 171 92.9 11.6
53 14.8 30.8 174 99.9 11.6
54 14.3 31.7 168 99.8 11.3
55 12.8 31.9 165 97.5 11.1
56 13.8 31.9 162 98.7 10.9
57 13.8 315 169 100.0 10.5
58 16.0 304 178 99.8 12.3
59 14.3 30.4 167 95.7 11.0
60 14.9 30.4 177 97.9 11.6
61 13.9 313 168 95.7 11.6
62 14.6 304 175 99.6 12.0
63 14.0 316 170 99.8 11.3
64 14.3 316 168 98.6 11.3
65 14.6 31.0 181 11.6
66 13.2 26.4 134 91.3 10.9
67 13.6 31.6 174 99.8 11.4
68 16.8 306 175 99.3 13.3
69 14.4 31.2 165 100.0 10.4
70 15.7 31.0 182 12.3
71 14.2 31.9 174 99.7 10.9
72 13.9 311 173 98.8 11.6
73 15.0 30.4 174 99.9 11.8
74 14.2 311 173 97.7 11.2
75 14.3 31.3 176 99.1 11.6
76 134 30.8 169 100.0 11.0
77 14.9 30.7 178 99.6 12.9
78 14.2 100.0 11.1
79 13.5 237 131 99.2 10.9
80 16.2 311 174 923 13.4
81 14.5 30.9 176 99.2 12.6
82 14.7 31.2 163 99.8 11.3
83 18.4 31.2 189 976 14.2
84 14.6 315 176 98.7 12.3
85 14.4 26.4 136 994 10.3
86 14.6 31.4 171 99.6 11.6
87 14.0 303 177 97.6 11.8
88 15.2 314 165 99.8 11.6
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Table C-32. Test 34 monitor gauge (chief of section) pressure-time values for sheep

numbers 582 and 583.

-155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 15.7 30.2 182 100.0 12.8
90 15.3 315 181 99.1 12.7
91 17.9 31.1 168 100.0 11.6
92 14.8 30.5 175 12.0
93 14.6 30.2 176 99.2 - 11.8
94 13.6 31.4 168 99.8 10.9
95 13.9 24.5 122 98.7 10.2
96 134 248 128 99.9 10.3
97 13.9 21.9 117 97.6 11.5
98 15.2 31.0 181 97.8 12.0
99 13.7 31.6 169 99.7 10.5
101 14.9 21.0 121 100.0 11.6
Mean 14.8 30.4 168.5 97.6 11.8
SD 1.1 24 16.3 35 1.0




Table C-33. Test 35 monitor gauge (chief of section) pressure-time values for sheep

numbers 584 and 585.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
9/12/95 1 2268 19.5 31.3 220 99.5 15.6
2 17.7 31.3 220 99.7 14.9

3 17.4 26.9 202 14.0

4 17.7 30.6 197 100.0 12.8

5 15.4 314 197 86.8 12.0

6 17.3 30.6 214 99.6 14.5

Mean 17.5 304 208.3 97.1 14.0
SD 1.3 1.7 11.0 58 1.3




Table C-34. Test 36 monitor gauge (chief of section) pressure-time values for sheep

numbers 586 and 587.

155mm SPH Simulator Pressure-Time Records

~ Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
9/14/95 1 1814 15.0 315 174 11.5
2 15.8 31.2 182 13.6
3 16.0 315 180 100.0 11.9
4 13.1 316 171 959 11.0
5 14.6 30.7 179 98.5 11.6
6 15.3 31.2 172 99.6 - 121
7 15.9 29.5 161 98.4 11.8
8 14.9 30.5 181 12.4
9 13.6 30.5 160 98.9 10.7
10 13.3 292 158 96.7 11.0
11 16.7 31.3 174 99.2 11.5
12 16.0 30.6 162 98.6 11.9
13 15.4 31.2 176 97.5 126
14 13.7 30.5 173 99.6 10.8
15 14.2 246 136 10.8
16 14.4 311 177 99.2 11.7
17 14.2 30.1 162 98.5 11.4
18 14.9 31.3 176 97.5 12.0
19 14.5 30.6 171 88.6 11.8
20 13.9 316 173 11.5
21 15.5 30.5 175 98.6 12.9
22 15.5 30.1 184 99.8 12.9
23 14.5 316 165 99.1 11.2
24 13.8 31.3 163 982 11.1
25 14.4 30.5 176 99.6 12.0
26 14.3 305 174 99.8 11.0
27 14.3 30.8 177 99.7 11.4
. 28 17.6 306 173 96.0 12.8
29 14.1 29.9 165 98.0 11.7
30 18.8 309 184 99.4 13.9
31 13.9 306 164 93.3 10.7
32 15.6 31.7 158 92.3 10.3
33 13.4 306 162 99.0 10.5
34 14.3 313 176 91.4 11.5
35 14.3 305 173 93.5 11.7
36 15.3 31.0 185 100.0 12.8
37 13.6 316 162 92.0 10.7
38 15.3 28.9 166 91.4 11.3
39 15.9 304 179 99.6 12.8
40 14.0 30.1 172 87.7 11.6
41 13.2 316 167 99.9 10.5
42 17.2 304 177 96.6 13.0
43 15.6 31.3 161 97.5 11.6
44 14.4 316 177 98.5 11.4
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Table C-34. Test 36 monitor gauge (chief of section) pressure-time values for sheep
numbers 586 and 587.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 14.5 30.3 177 100.0 11.8
46 14.9 30.2 178 99.6 12.0
47 13.7 21.0 123 89.7 11.6
48 143 30.7 172 99.8 1.4
49 14.8 31.6 162 99.8 11.0
50 14.9 27.2 161 988 . 10.8
51 13.0 31.9 170 98.0 10.6
52 14.0 31.5 173 99.4 11.2
53 18.5 30.9 183 99.9 13.9
54 13.7 30.6 162 98.9 11.6
55 14.6 2186 121 99.3 10.9
56 14.5 30.3 177 8996 12.0
57 16.3 30.9 187 95.7 13.9
58 15.4 30.1 173 99.3 13.2
59 15.6 30.6 175 99.8 11.6
60 15.7 30.5 181 97.8 121
61 15.7 30.7 175 99.9 13.0
62 15.1 30.7 174 99.7 12.1
63 143 311 163 99.9 11.9
64 15.1 87.2 1.7
65 17.5 311 176 13.5
66 14.5 31.0 167 927 11.4
67 15.1 26.4 144 91.8 11.6
68 13.3 30.7 169 99.7 10.3
69 14.8 30.5 172 88.3 11.5
70 16.1 31.0 182 87.2 11.8
71 13.7 30.6 173 99.8 11.5
72 15.6 314 173 96.4 11.2
73 16.2 30.3 161 99.9 11.0
74 13.3 30.2 162 90.0 10.6
75 14.0 225 118 97.8 10.9
76 15.2 31.0 179 99.8 11.7
77 12.8 31.2 165 99.7 10.8
78 15.2 30.5 174 97.9 12.1
79 14.8 30.5 175 99.7 124
80 14.8 30.6 183 98.8 12.5
81 14.3 30.6 165 90.8 11.5
82 14.4 30.5 169 11.7
83 15.2 30.7 173 100.0 11.5
84 14.6 309 173 99.3 12.1
85 19.4 309 179 98.0 13.3
86 19.4 304 187 13.6
87 14.4 31.2 175 100.0 11.9
88 12.9 313 165 99.6 10.6
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Table C-34. Test 36 monitor gauge (chief of section) pressure-time values for sheep

numbers 586 and 587.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 ~ 143 30.4 173 99.9 11.6
90 14.9 304 176 99.3 122
91 15.2 299 178 98.3 11.7
92 14.2 30.3 182 99.6 121
93 14.4 30.5 184 98.9 11.9
94 14.1 30.6 168 88.3, 10.9
95 14.4 31.5 177 12.0
96 15.0 31.7 176 11.7
97 13.9 31.4 177 100.0 11.4
98 14.4 311 180 89.7 11.8
99 16.1 30.0 170 98.4 11.6
100 14.3 31.0 169 11.7
Mean 14.9 30.4 170.4 974 11.7
SD 1.3 1.8 12.2 3.5 0.8




Table C-35. Test 37 monitor gauge (chief of section) pressure-time values for sheep
numbers 590 and 591.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
9/21/95 1 1814 14.0 322 174 99.2 11.4
2 15.2 31.5 186 99.8 12.5
3 141 31.3 180 99.8 11.7
4 16.5 31.5 194 97.0 14.0
5 13.8 31.5 162 99.5 11.3
6 15.4 319 170 99.8 |, 12.6
7 12.9 31.5 169 99.9 1.2
8 18.6 30.4 196 100.0 15.1
9 15.4 31.7 187 98.3 13.0
10 15.6 29.6 172 100.0 12.2
" 131 314 166 98.5 11.3
12 15.6 306 175 99.3 11.7
13 14.8 315 173 99.4 11.6
14 16.3 31.2 187 99.2 13.4
15 18.3 30.7 184 98.7 14.7
16 15.7 327 192 100.0 12.5
17 16.0 99.0 11.5
18 14.0 31.7 169 99.9 1.2
19 13.5 31.0 176 99.9 11.0
20 14.5 316 171 99.2 11.3
21 16.4 313 188 99.9 13.9
22 16.0 316 181 99.9 12.6
23 15.3 31.7 188 98.6 12.3
24 12.8 31.7 163 96.3 10.9
25 14.2 31.5 173 939.9 11.0
26 17.5 30.6 189 13.7
27 13.2 30.8 171 98.3 11.0
28 15.1 31.1 182 99.5 12.8
29 15.9 31.2 179 124
30 13.9 30.8 176 99.8 10.8
31 14.0 32.0 167 99.2 11.2
32 15.9 31.3 189 100.0 12.7
33 15.5 316 179 98.0 12.4
34 18.7 30.8 180 97.8 12.8
35 15.1 31.5 175 99.0 11.6
36 14.3 31.5 170 98.3 11.4
37 13.0 31.5 174 99.8 10.8
38 13.5 217 123 92.0 11.3
39 14.8 30.7 174 98.7 12.1
40 15.5 31.7 182 99.6 12.0
41 14.7 31.1 170 99.8 11.5
42 15.4 320 169 99.6 11
43 14.5 30.8 182 98.1 11.5
44 13.4 320 163 9g.2 10.4
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Table C-35. Test 37 monitor gauge (chief of section) pressure-time values for sheep
numbers 590 and 591.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 14.7 311 179 99.4 11.6
46 16.0 315 183 98.6 12.7
47 14.0 31.9 181 99.7 11.5
48 15.8 309 185 98.9 13.2
49 15.1 315 177 99.9 1.4
50 16.0 317 188 98.9 . 13.0
51 13.6 31.8 173 99.7 11.2
52 14.7 315 173 93.2 114
53 16.0 30.6 183 98.4 13.4
54 15.2 32.0 179 99.3 1.6
55 14.1 30.7 177 11.2
56 15.0 31.5 178 99.6 121
57 13.9 31.7 176 11.6
58 17.0 31.2 194 98.4 14.5
59 17.8 317 195 14.4
60 15.0 26.8 147 97.3 1.1
61 12.8 31.5 165 96.0 10.5
62 13.8 219 120 99.8 10.7
63 14.1 21.8 128 99.0 11.4
64 142 315 182 99.9 12.1
65 15.3 312 179 98.6 121
66 16.6 30.9 175 97.0 12.2
67 13.8 258 144 98.2 111
68 17.8 30.8 181 96.6 13.9
69 16.2 309 179 98.1 13.9
70 18.4 3141 199 14.9
71 13.9 31.4 175 95.6 11.3
72 17.6 314 192 99.5 12.1
73 16.8 31.6 183 99.5 131
74 15.1 216 124 99.1 11.8
75 14.5 30.5 178 99.3 11.7
76 15.9 28.1 180 98.9 12.6
77 16.0 315 180 94.2 12.2
78 14.4 221 124 99.3 11.0
79 16.8 31.7 201 99.6 14.4
80 14.9 316 176 12.2
81 14.2 31.7 159 99.4 10.9
82 15.6 31.8 182 99.8 12.4
83 14.1 30.9 180 99.6 12.4
84 13.1 254 135 10.9
85 16.9 30.9 178 99.5 13.3
86 15.5 314 183 99.3 12.8
87 15.9 316 171 95.3 12.8
88 16.1 31.3 177 11.8
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Table C-35. Test 37 monitor gauge (chief of section) pressure-time values for sheep
numbers 590 and 591.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 14.9 31.6 180 96.1 11.9
90 18.2 27.4 187 99.9 14.4
91 15.6 31.9 181 99.6 12.6
92 14.5 99.0 11.5
93 17.3 31.2 186 98.7 13.9
94 14.8 31.8 175 97.9. 12.0
g5 16.8 31.3 183 98.3 13.0
96 14.4 31.9 188 99.5 12.3
97 14.6 31.5 180 99.8 1.6
98 15.8 31.5 184 100.0 12.0
99 16.4 31.3 188 99.6 13.3
100 13.4 223 124 946 11.6
Mean 15.2 30.5 174.7 98.7 12.2
SD 1.4 25 16.6 1.6 1.1




Table C-36. Test 38 monitor gauge (chief of section) pressure-time values for sheep

numbers 592 and 593.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
10/05/95 1 2722 20.2 221 161 . 95.3 15.4
2 19.8 30.7 251 15.6

3 214 314 249 16.8

4 19.4 31.7 243 15.1

5 21.9 32.4 252 99.6 16.7

6 228 30.6 253 100.0 18.7

7 23.9 31.4 255 995" 176

8 19.4 31.2 229 15.3

9 216 30.7 244 92.1 15.5

10 19.8 30.9 237 16.3

11 20.0 31.0 247 16.3

12 24 1 31.3 258 100.0 19.9

13 21.2 30.8 245 99.7 15.1

14 24.0 31.6 253 99.9 171

15 24.8 31.8 248 99.3 18.2

16 204 30.5 229 98.4 151

17 26.1 30.5 251 18.4

18 21.2 31.2 244 91.2 16.9

19 19.6 31.8 238 92.2 14.7

20 211 31.2 240 99.6 16.0

21 21.0 31.1 246 16.5

22 20.0 31.3 247 99.6 15.0

23 19.2 30.4 232 99.9 15.3

24 20.9 31.1 253 99.8 17.2

25 21.0 32.1 253 99.7 16.8

Mean 214 30.8 2423 98.0 16.5
sSD 1.9 1.9 18.7 3.1 1.3




Table C-37. Test39 monitor gauge (chief of section) pressure-time values for sheep
numbers 594 and 595.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
10/10/95 1 2722 19.2 32.8 250 15.7
2 18.4 314 226 88.0 13.8

3 25.1 30.4 251 94.1 19.5

4 21.8 315 241 95.6 16.5

5 20.9 315 235 98.6 15.1

6 226 31.0 255 99.6 18.2

7 21.8 30.4 240 99.8 " 16.3

8 216 32.0 253 95.0 16.7

9 212 31.6 247 99.7 16.2

10 247 314 250 17.0

11 20.3 316 246 99.7 15.7

12 21.6 30.6 245 99.1 16.3

13 204 30.4 235 95.6 15.2

14 20.7 30.2 245 16.8

15 19.4 31.0 ‘228 99.8 14.4

16 246 31.2 253 99.7 17.7

17 23.8 31.0 247 99.8 17.9

18 22.4 322 256 99.9 17.1

19 22.0 30.4 255 100.0 17.9

20 21.3 30.2 234 99.9 15.2

21 20.0 30.8 241 99.9 15.6

22 20.5 31.0 242 99.3 16.6

23 21.0 30.8 244 99.3 15.8

24 17.5 306 224 97.4 13.4

25 204 30.1 240 99.8 15.7

Mean 213 31.0 2433 98.2 16.3
SD 1.9 0.7 9.1 2.9 1.4




Table C-38. Test 40 monitor gauge (chief of section) pressure-time values for sheep
numbers 596 and 597.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight.g kPa ms kPa*ms ms kPa
10/17/95 1 2722 20.4 21.2 159 ) 14.9
2 20.2 30.7 239 97.2 15.3

3 201 30.4 238 99.1 16.2

4 216 30.3 239 99.8 16.6

5 20.5 31.2 237 99.9 16.1

6 20.6 31.9 247 99.7 15.7

7 20.9 31.3 236 88.5 16.2

8 211 31.2 237 99.6 15.8

9 20.9 31.3 245 16.4

10 20.4 30.9 235 15.9

11 246 21.4 166 100.0 17.6

12 18.5 31.4 228 158.7

13 20.5 30.3 234 14.9

14 19.8 31.2 231 91.2 14.8

15 20.1 30.4 248 99.8 15.9

16 18.9 30.7 235 14.5

17 23.9 30.7 253 99.8 19.4

18 22.4 31.4 244 98.5 17.5

19 21.2 30.2 252 99.7 17.5

20 216 313 250 99.9 17.3

21 19.6 30.1 230 99.8 14.7

22 222 31.5 240 99.1 17.0

23 214 31.4 249 94.0 16.0

24 22.4 31.0 256 99.8 18.1

25 21.7 31.2 260 100.0 17.4

Mean 210 30.2 2355 98.2 16.3
SD 1.4 2.7 23.5 3.3 1.2
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Table C-39. Test 41 monitor gauge (chief of section) pressure-time values for sheep
numbers 598 and 539.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
10/19/95 1 2722 18.8 31.0 229 13.9
2 19.1 314 246 99.9 15.1

3 18.8 30.3 231 96.8 15.1

4 19.7 323 239 100.0 14.6

5 23.6 31.0 253 98.2 16.6

6 20.4 30.7 234 98.5 14.9

7 204 30.8 242 99.3° 16.8

8 20.3 32.0 252 99.3 17.1

9 18.4 313 231 99.3 14.8

10 22.3 30.7 241 99.5 17.4

11 19.0 21.4 155 94.0 14.7

12 19.4 30.5 246 99.7 15.6

13 20.2 31.3 239 95.8 16.1

14 23.4 31.8 261 96.2 18.7

15 21.8 311 258 99.0 16.9

16 234 31.8 257 99.9 18.7

17 24 1 31.9 260 97.7 19.1

18 19.9 32.0 242 99.7 15.7

19 20.1 31.0 230 90.5 14.4

20 21.4 30.7 249 99.9 16.5

21 21.7 30.1 251 97.9 17.2

22 21.6 31.0 251 98.0 17.2

23 227 31.0 257 98.8 16.2

24 20.0 31.8 251 99.1 15.8

25 214 31.3 248 99.6 16.3

Mean 20.9 30.8 2421 98.2 16.2
SD 1.7 2.0 20.6 2.2 1.4




Table C-40. Test 42 monitor gauge (chief of section) pressure-time values for sheep

numbers 600 and 601.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
10/24/95 1 2722 20.5 30.7 242 99.9 15.7
2 19.0 31.8 245 99.8 151

3 25.0 31.0 251 99.5 18.0

4 18.8 31.0 241 99.8 151

5 19.4 31.0 252 15.7

6 211 317 249 15.2

7 23.1 30.8 251 994 ° 17.4

8 253 31.8 245 100.0 16.3

9 23.8 31.1 259 90.7 18.0

10 20.2 31.3 251 99.9 17.0

11 18.9 31.8 251 99.4 14.7

12 19.9 211 161 99.5 15.6

13 20.8 32.0 252 97.9 16.7

14 217 30.9 251 99.0 16.5

15 221 30.8 243 99.2 16.3

16 226 30.8 266 98.9 17.9

17 236 326 259 99.8 16.9

18 19.6 30.3 230 96.4 156.8

19 23.6 31.8 246 99.8 16.4

20 21.5 314 242 98.7 16.7

21 19.7 30.3 242 16.5

22 23.7 31.2 240 100.0 17.1

23 204 311 241 98.3 15.9

24 23.8 31.3 243 98.4 171

25 20.1 31.7 246 98.4 15.6

Mean 21.5 30.9 2440 98.8 16.4
SD 2.0 2.1 18.8 2.0 0.9




Table C-41. Test 43 monitor gauge (chief of section) pressure-time values for sheep

numbers 604 and 605.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
11/9/95 1 2268 17.0 31.0 217 14.1
' 2 16.1 31.0 190 99.8 12.5

3 18.0 31.2 217 99.8 14.5

4 16.6 31.0 209 99.4 13.7

5 19.0 311 200 94.7 13.3

6 15.9 31.8 211 13.4

Mean 17.1 31.2 207.3 98.4 13.6
SD 1.2 0.3 10.6 2.5 0.7
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Table C-42. Test 44 monitor gauge (chief of section) pressure-time values for sheep

numbers 606 and 607.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
11/14/95 1 1814 16.0 31.9 191 99.7 12.8
2 16.4 323 175 971 134
3 14.5 31.5 174 99.7 11.3
4 19.4 31.5 187 97.5 15.4
5 14.3 31.8 173 954 - 12.2
6 16.6 322 177 99.4 14.1
7 16.8 31.1 185 95.3 14.0
8 13.8 31.8 166 98.9 11.7
9 15.4 26.4 136 96.1 10.7
10 16.8 31.8 166 98.9 12.2
11 15.6 31.8 176 99.5 12,5
12 15.4 26.3 139 99.8 10.9
13 14.3 21.7 127 99.9 12.1
14 146 31.0 171 98.5 11.2
15 16.0 21.5 129 94.2 12.3
16 159 32.0 168 97.0 11.8
17 18.3 321 181 99.7 15.0
18 16.4 31.8 174 98.1 11.8
19 13.8 322 174 99.8 11.6
20 14.5 32.8 168 95.2 11.1
21 14.2 320 163 11.0
22 15.8 31.0 175 99.1 12.3
23 14.2 222 119 946 10.7
24 15.0 221 123 93.2 11.2
25 13.9 28.8 152 94.0 10.8
26 18.0 31.3 180 99.7 13.8
27 15.3 314 175 99.0 12.0
28 15.6 31.9 183 99.7 12.1
29 18.3 31.2 186 96.7 13.9
30 17.6 30.9 171 98.3 13.4
31 15.2 31.0 174 99.6 12.1
32 15.3 269 141 98.1 10.3
33 15.7 31.0 176 95.2 12.4
34 16.9 30.9 181 95.0 13.2
35 16.5 21.9 129 99.2 12.2
36 14.6 31.4 165 99.7 11.7
37 159 314 167 98.9 12.6
38 18.3 30.7 193 98.5 14.6
39 15.0 31.0 172 952 11.5
40 15.4 30.9 179 98.4 12.4
41 15.8 221 124 99.5 12.1
42 14.3 322 187 91.2 12.1
43 15.6 30.8 164 94.6 11.4
44 14.7 31.2 171 99.8 11.4
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Table C-42. Test 44 monitor gauge (chief of section) pressure-time values for sheep
numbers 606 and 607.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 . 19.4 307 184 98.1 14.7
46 15.6 316 175 95.1 12.2
47 14.0 99.3 11.3
48 16.7 30.9 180 97.0 12.7
49 17.0 31.0 179 94.7 12.8
50 17.0 31.0 179 94.7 12.8
51 32.1 184 97.5 14.5
52 14.2 31.0 169 99.9 10.6
53 14.6 31.2 173 994 11.6
54 16.6 30.8 186 99.9 12.6
55 15.0 316 171 89.9 11.3
56 15.4 314 182 98.4 12.0
57 14.2 30.8 168 99.2 10.9
58 16.0 21.2 125 98.6 11.3
59 14.7 314 171 98.4 11,4
60 15.9 213 126 98.5 12.4
61 15.0 31.7 164 98.3 1.5
62 15.0 309 172 99.7 11.5
63 16.2 31.0 169 99.3 1.3
64 15.7 31.3 180 94.2 1.7
65 13.4 31.7 161 99.4 10.9
66 14.3 31.0 165 93.9 1.3
67 16.3 317 168 99.2 12.0
68 13.2 98.2 11.1
69 18.1 30.8 194 100.0 14.1
70 15.0 218 127 99.0 12.4
71 17.6 30.5 186 97.9 14.0
72 15.2 308 177 98.6 12.0
73 14.9 31.1 172 98.3 11.7
74 15.0 315 171 97.7 11.8
75 17.6 31.3 184 97.3 14.1
76 14.6 30.9 174 99.5 11.4
77 15.4 31.3 176 100.0 12.3
78 16.6 21.8 126 100.0 12.6
79 16.5 314 165 99.1 10.9
80 16.6 315 182 99.0 12.3
81 15.8 31.0 175 97.5 12.8
82 135 31.8 167 99.4 10.9
83 13.9 31.4 169 93.4 11.2
84 171 314 183 99.9 13.1
85 14.2 99.9 1.2
86 16.4 216 125 92.2 1.7
87 16.5 315 186 98.4 11.9
88 16.5 315 186 98.4 11.9
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Table C-42. Test 44 monitor gauge (chief of section) pressure-time values for sheep
numbers 606 and 607.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number  Weight,g kPa ms kPa*ms ms kPa
89 13.7 30.9 171 100.0 1.2
90 16.0 314 175 98.0 11.4
91 15.6 30.5 181 99.7 12.9
92 15.2 314 173 98.9 11.5
93 15.4 306 172 99.9 1.1
94 19.2 31.5 182 97.2 . 12.3
95 18.0 31.1 192 99.1 14.3
96 17.4 30.8 181 99.2 13.3
97 14.4 30.8 170 98.0 11.6
98 16.0 21.9 129 97.9 12.6
99 14.6 21.9 129 99.2 124
100 16.7 31.3 180 99.6 11.4
Mean 15.7 29.9 167.8 97.9 12.2
SD 1.4 34 19.2 2.2 1.1




Table C-43. Test 45 monitor gauge (chief of section) pressure-time values for sheep

numbers 608 and 609.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
11/16/95 1 2268 17.6 314 221 99.6 14.1
2 20.4 311 220 99.9 16.6

3 18.7 32.2 213 99.6 13.4

4 18.7 31.4 208 99.6 143

5 18.1 31.7 213 100.0 12.8

6 17.0 32.1 202 13.1

Mean 18.4 31.7 212.8 99.7° 14.1
SD 1.2 0.4 7.2 0.2 1.4




Table C-44. Test 46 monitor gauge (chief of section) pressure-time values for sheep
numbers 610 and 611.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
11/21/95 1 1814 16.1 31.2 182 90.5 12.6
2 14.1 32.1 174 99.5 11.8
3 15.7 322 166 97 .4 11.6
4 15.4 319 172 98.4 11.6
5 17.9 314 190 98.7 13.9
6 14.7 33.0 188 976 - 11.6
7 15.7 283 176 99.9 125
8 15.1 284 174 98.4 12.4
9 16.4 31.0 184 100.0 12.3
10 16.6 320 188 95.3 13.9
11 16.4 309 179 99.2 13.2
12 15.1 314 178 95.0 124
13 15.7 220 133 92.3 13.1
14 15.3 12.8
15 14.4 237 136 97.6 11.2
16 14.4 219 124 99.0 11.6
17 17.1 31.0 177 93.7 12.3
18 16.0 99.9 12.0
19 14.5 315 172 95.7 11.4
20 17.2 280 180 13.7
21 19.5 99.8 15.1
22 204 309 177 94.6 12.0
23 18.0 30.7 180 97.6 14.4
24 15.3 320 178 99.9 11.8
25 16.6 314 189 99.6 13.0
26 14.5 222 129 100.0 11.6
27 15.1 316 178 99.2 11.5
28 14.6 220 126 94.7 11.6
29 15.1 317 172 95.6 11.5
30 14.0 315 166 96.0 111
31 16.3 317 179 97.6 134
32 16.0 31.0 168 99.5 11.9
33 16.2 314 176 88.3 13.0
34 14.2 30.0 162 99.9 1.5
35 14.4 22.0 123 95.8 1.1
36 16.4 30.9 178 99.3 12.5
37 15.1 319 173 96.5 114
38 16.4 315 177 93.6 1.4
39 15.2 221 122 93.6 1.3
40 15.2 31.2 170 99.2 11.8
41 14.1 31.0 167 99.3 11.5
42 15.0 31.8 169 99.7 11.8
43 16.7 32.0 181 98.9 14.5
44 15.1 311 170 95.4 11.8




Table C-44. Test 46 monitor gauge (chief of section) pressure-time values for sheep

numbers 610 and 611.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 16.0 - 311 171 98.9 11.8
46 16.0 31.0 177 99.6 11.8
47 14.1 223 121 94.3 11.0
48 14.8 222 125 98.8 11.5
49 14.2 309 163 93.4 111
50 14.3 241 124 96.5 - 106
51 14.4 31.0 180 97.5 12.0
52 17.1 30.9 190 98.8 12.0
53 15.9 31.3 182 99.4 12.2
54 14.3 21.8 124 99.7 11.5
55 18.9 31.1 194 94.3 15.1
56 18.1 30.4 173 96.2 13.1
57 19.0 31.7 181 99.2 14.8
58 16.7 31.1 167 93.5 11.2
59 14.4 31.3 176 98.9 11.8
60 18.1 304 179 98.1 14.1
61 14.2 31.3 178 98.7 11.5
62 16.1 31.3 169 94.6 11.6
63 15.1 222 124 98.9 11.6
64 15.5 30.8 172 99.9 11.8
65 16.4 306 180 99.8 12.2
66 15.4 309 180 100.0 12.9
67 16.3 31.2 170 12.2
68 14.9 220 127 99.4 11.0
69 16.1 32.1 171 99.8 113
70 15.8 31.0 179 100.0 12.6
71 15.8 214 123 925 11.4
72 15.7 311 171 89.9 11.2
73 15.2 31.0 167 100.0 11.6
74 16.1 314 185 98.4 12.6
75 14.6 30.8 176 96.8 11.3
76 15.6 31.0 169 98.8 11.7
77 16.5 30.6 182 93.4 12.9
78 16.2 30.7 187 98.1 13.6
79 15.4 316 166 98.6 11.2
80 15.1 31.8 179 95.1 12.2
81 16.2 31.0 179 91.8 14.3
82 14.3 31.0 178 98.3 11.9
83 16.9 22.0 132 99.6 13.2
84 18.0 309 181 93.9 12.9
85 13.3 22.0 125 99.3 10.9
86 16.3 30.9 180 99.9 12.3
87 15.6 312 178 99.4 12.3
88 176 31.0 180 895.5 13.1
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Table C-44. Test 46 monitor gauge (chief of section) pressure-time values for sheep

numbers 610 and 611.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impuise Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 17.2 30.9 185 98.1 13.6
90 14.8 30.7 178 98.3 11.9
91
92 15.8 321 177 96.8 11.5
93 15.4 311 169 93.4 11.8
94 16.6 31.0 181 98.7 . 13.5
95 14.4 30.9 175 99.6 12.1
96 13.7 313 160 94.0 10.6
97 15.4 31.9 182 12.2
98 17.5 30.9 170 96.7 12.3
99 14.8 30.8 169 99.6 11.9
100 16.1 31.4 174 94.8 12.9
Mean 15.8 29.6 167.9 97.3 12.2
SD 1.3 3.4 19.9 27 1.0




Table C-45. Test 47 monitor gauge (chief of section) pressure-time values for sheep
numbers 612 and 613.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number  Weight,g kPa ms kPa*ms ms kPa
11/29/95 1 1814 16.8 314 185 99.2 13.0
2 16.6 326 191 92.6 13.9
3 14.7 314 181 98.6 12.4
4 15.1 314 180 99.1 121
5 16.2 31.5 189 100.0 13.1
6 16.2 31,3 180 99.9 . 12.6
7 15.8 31.5 179 96.6 12.6
8 15.2 32.2 172 96.7 12.4
9 15.9 29.8 178 99.7 13.1
10 18.7 31.4 191 99.6 15.6
11 156.7 31.7 191 99.4 12.4
12 16.5 225 124 99.6 11.1
13 176 31.3 178 98.2 13.5
14 19.3 315 183 16.1
15 16.2 313 172 99.7 11.9
16 15.4 32.0 170 96.5 11.3
17 14.5 220 124 11.8
18 15.1 224 126 96.8 11.5
19 16.1 18.9 123 99.8 11.7
20 154 31.7 180 95.8 12.6
21 15.8 31.5 164 956 111
22 18.1 31.9 181 97.3 12.9
23 17.9 31.4 178 94.0 13.2
24 15.0 317 181 97.2 13.1
25 16.0 31.7 182 96.1 12.4
26 16.0 30.8 169 96.0 114
27 13.7 31.7 158 100.0 10.6
28 15.1 31.2 184 99.0 12.3
29 13.6 32.3 164 92.9 10.9
30 15.2 221 132 90.3 12.0
31 13.9 27.0 138 95.7 10.9
32 17.3 31.9 168 98.1 12.0
33 15.0 31.5 177 98.7 11.3
34 18.3 30.5 186 100.0 14.3
35 14.0 312 174 95.7 11.3
36 16.2 325 173 99.3 12.0
37 14.9 314 166 96.0 11.0
38 16.8 29.8 190 99.4 13.7
39 14.2 32.0 177 99.7 12.1
40 19.8 31.9 191 99.2 13.3
41 15.9 314 182 98.8 124
42 19.4 30.5 184 87.7 14.3
43 16.7 31.3 172 115
44 14.8 221 124 11.4
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Table C-45. Test 47 monitor gauge (chief of section) pressure-time values for sheep
numbers 612 and 613.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 17.3 28.4 178 96.2 11.8
46 16.1 30.8 187 89.2 12.9
47 14.3 271 137 99.6 11.3
48 18.5 31.1 190 99.8 15.2
49 15.0 211 126 9238 12.0
50 15.2 28.0 166 98.0 . 11.7
51 15.9 31.1 183 99.2 12.0
52 17.8 99.5 12.2
53 16.1 21.6 130 99.6 12.6
54 16.1 31.2 181 99.8 13.1
55 17.2 31.1 180 95.8 13.5
56 18.0 31.1 178 954 13.5
57 148 21.9 122 99.4 11.4
58 14.9 31.8 182 97.8 11.8
59 15.1 282 170 952 11.1
60 15.5 329 180 94.4 11.9
61 17.3 314 171 99.1 13.9
62 142 31.9 167 95.2 10.8
63 18.9 31.1 183 99.4 13.1
64 15.4 319 166 99.4 1.4
65 16.0 31.8 176 99.2 12.1
66
67 17.9 31.0 187 95.6 14.2
68 16.8 31.1 178 95.5 12.4
69 178 31.2 192 97.4 14.2
70 17.8 219 136 93.5 13.9
71 18.6 30.8 182 96.4 13.3
72 16.8 299 175 98.0 12.5
73 171 311 185 94.8 12.4
74 15.8 21.5 128 924 11.6
75 16.7 306 185 97.2 13.5
76 149 221 129 98.0 11.6
77 17.1 28.1 169 97.8 13.0
78 16.6 313 169 99.1 12.2
79 16.3 31.0 175 99.0 13.6
80 16.5 31.0 175 99.6 12.7
81 16.6 316 174 94.0 12.9
82 16.1 31.0 176 91.0 11.8
83 14.7 317 176 98.9 12.2
84 17.3 31.2 190 99.6 13.6
85 18.2 30.8 187 98.6 13.3
86 15.8 18.2 121 99.8 12.0
87 16.3 31.3 184 99.6 13.6
88 15.7 31.0 173 96.1 12.2
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Table C-45. Test 47 monitor gauge (chief of section) pressure-time values for sheep
numbers 612 and 613.

165mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 14.6 218 126 99.5 114
90 13.8 214 118 100.0 11.0
91 14.8 21.8 125 99.1 11.8
92 16.1 219 119 96.0 10.7
93 16.5 32.9 174 97.8 12.0
94 14.4 214 127 98.8 - 12.2
95 13.7 314 161 100.0 11.1
96 16.7 31.0 185 87.1 13.0
g7 18.4 217 133 99.5 12.4
98 15.1 312 177 98.8 12.3
99 15.4 286 168 87.1 12.2
100 16.2 30.1 178 100.0 13.2
Mean 16.1 292 167.2 97.3 12.4
SD 14 40 22.3 29 1.0




Table C-46. Test 48 monitor gauge (chief of section) pressure-time values for sheep

numbers 614 and 615.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
11/30/95 1 2268 18.4 31.4 215 97.6 13.9
2 16.7 31.0 210 97.4 13.8

3 19.1 31.5 205 99.2 13.4

4 18.1 31.0 211 91.8 14.5

5 20.2 31.0 210 99.8 15.2

6 18.6 2186 148 95.7 14.4

Mean 18.5 29.6 199.8 96.9 ° 14.2
SD 1.2 3.9 256 29 0.6




Table C-47. Test 49 monitor gauge (chief of section) pressure-time values for sheep

numbers 616 and 617.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number  Weight,g kPa ms kPa*ms ms kPa
12/5/95 1 1814 15.5 31.3 182 98.4 12.2
2 14.6 312 172 999 10.9
3 14.8 322 171 99.0 11.6
4 14.5 31.8 160 98.5 11.7
5 14.7 316 181 95.7 12.7
6 16.6 31.7 179 93.7 - 12.9
7 14.5 31.6 168 95.7 11.8
8 17.4 32.0 179 99.5 12.6
9 17.2 31.7 175 99.8 11.8
10 13.2 31.6 175 99.9 12.5
11 14.4 26.4 149 96.9 11.8
12 14.0 315 164 98.0 11.5
13 17.3 31.6 189 98.8 12.6
14 16.7 317 181 97.7 13.5
15 14.0 285 153 100.0 11.8
16 14.6 31.7 172 99.7 12.2
17 19.6 30.9 189 99.0 16.1
18 17.0 30.7 185 99.4 134
19 16.3 313 183 93.1 13.1
20 17.4 315 191 99.9 14.4
21 14.8 18.6 117 99.0 10.9
22 14.8 217 132 94.2 11.9
23
24 15.2 30.9 183 96.6 12.1
25 18.4 313 179 97.0 12.8
26 16.4 301 176 98.8 11.7
27 17.9 31.1 172 95.0 12.5
28 14.1 217 124 94.4 11.1
29 16.1 21.8 125 100.0 12.4
30 15.0 30.9 171 97.0 12.0
31 16.1 222 125 943 11.6
32 14.6 30.6 177 100.0 10.6
33 18.0 30.6 180 99.4 14.3
34 15.6 31.0 166 95.1 11.4
35 15.2 215 122 100.0 10.8
36 17.8 30.5 192 98.7 14.2
37 15.9 30.5 165 99.2 12.4
38 14.8 31.2 167 90.6 11.5
39 16.2 31.2 169 99.5 11.0
40 16.0 30.8 176 99.4 12.2
41 16.7 284 160 99.6 12.5
42 14.3 309 166 99.4 10.8
43 16.7 311 172 93.8 12.5
44 15.1 31.2 159 93.8 10.9
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Table C-47. Test 49 monitor gauge (chief of section) pressure-time values for sheep
numbers 616 and 617.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 15.0 31.5 165 93.3 1.1
46 16.0 31.0 179 96.3 12.6
47 14.4 30.8 174 95.0 11.3
48 16.3 314 190 97.6 13.1
49 15.0 30.3 187 91.2 12.0
50 16.1 30.9 178 100.0- 11.6
51 21.0 311 194 100.0 16.1
52 14.5 30.9 170 97.1 11.4
53 14.9 219 126 91.0 11.6
54 15.9 30.5 162 99.3 11.2
55 14.8 30.6 178 95.5 12.3
56 15.5 30.9 180 92.5 12.3
57 16.2 314 181 98.8 13.0
58 13.9 31.8 171 100.0 11.4
59 13.2 21.8 124 99.6 11.1
60 15.0 226 126 99.7 11.7
61 16.4 308 170 93.5 11.4
62 15.3 30.9 169 95.8 12.3
63 15.2 275 170 99.8 11.5
64 16.1 30.8 172 99.0 114
65 13.2 216 123 98.8 10.8
66 15.9 30.8 181 99.2 12.3
67 16.6 98.6 12.8
68 14.5 30.9 176 98.7 11.9
69 14.3 22.0 122 98.7 11.2
70 15.3 30.5 175 94.4 11.9
71 14.5 31.0 159 97.3 10.5
72 19.1 305 181 97.6 14.9
73 15.9 309 177 98.6 11.8
74 13.3 32.0 163 98.3 10.3
75 17.7 31.2 178 99.6 13.2
76 17.4 31.3 169 94.4 12.2
77 15.1 311 161 98.5 11.0
78 16.3 30.8 182 98.6 12.6
79 18.6 304 197 99.1 14.8
80 14.4 216 125 93.9 10.8
81 16.0 30.8 170 98.8 11.6
82 15.1 30.8 171 99.3 11.1
83 16.4 30.3 171 951 11.6
84 15.8 30.8 180 99.8 12.6
85 16.6 27.7 166 94.8 12.8
86 18.0 21.3 132 91.6 13.3
87 14.3 13.6 172 98.6 11.3
88 15.8 30.7 179 96.2 12.8
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Table C-47. Test 49 monitor gauge (chief of section) pressure-time values for sheep

numbers 616 and 617.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 17.4 30.9 178 99.3 12.2
90 14.4 30.8 177 99.7 11.8
91 15.0 30.8 162 92.8 11.4
92 15.6 30.6 175 924 12.1
93 15.2 31.3 162 95.1 10.9
94 14.3 31.2 174 98.3 . 11.3
85 17.4 30.2 177 97.4 121
96 15.2 31.0 164 942 11.2
97 14.2 31.4 163 99.6 10.6
98 15.2 30.9 169 99.0 11.9
99 14.6 30.8 171 13.6
100 16.1 31.5 173 98.4 11.2
Mean 16.7 294 167.3 97.3 121
SD 1.4 3.7 18.8 26 1.1




Table C-48. Test 50 monitor gauge (chief of section) pressure-time values for sheep
numbers 618 and 619.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
12/7/95 1 2268 19.6 31.3 220 98.5 14.3
2 20.0 30.9 223 96.0 15.8

3 23.4 31.3 222 99.7 16.4

4 17.8 30.6 222 100.0 14.2

5 18.3 323 212 100.0 14.0

6 18.6 321 219 100.0 14.3

Mean 19.6 31.4 219.7 99.0 ° 14.8
SD 2.0 0.7 4.0 1.6 1.0




Table C-49. Test 51 monitor gauge (chief of section) pressure-time values for sheep

numbers 620 and 621.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight.g kPa ms kPa*ms ms kPa
12/12/95 1 1814 18.8 312 187 100.0 14.6
2 16.7 31.5 179 97.1 13.4
3 19.0 31.5 187 99.8 13.5
4 14.9 313 174 98.4 11.7
5 14.5 326 154 95.8 10.9
6 16.8 31.7 171 99.4 - 13.1
7 16.0 31.1 171 99.6 10.8
8 14.7 28.5 175 99.1 12.0
9 14.9 31.9 170 96.1 11.5
10 16.3 30.9 182 98.2 11.9
11 18.0 316 176 99.3 12.5
12 15.8 315 175 99.8 11.9
13 16.8 222 127 97.7 11.6
14 16.7 31.1 178.5 97.0 13.2
15 16.2 296 170 99.6 12.0
16 17.6 276 166 952 13.0
17 15.3 21.5 124 99.9 10.6
18 15.5 22.1 125 95.4 11.6
19 14.2 11.0
20 14.7 31.2 183 95.8 11.8
21 14.8 322 166 99.4 11.9
22 17.1 30.9 170 99.3 11.7
23 18.1 31.3 203 97.9 15.5
24 17.8 27.3 185 99.2 14.5
25 156.0 31.2 172 91.6 115
26 16.7 309 166 97.2 131
27 16.4 99.8 12.3
28 14.9 27.2 143 96.0 11.6
29 14.4 31.9 168 96.8 11.0
30 15.8 314 176 121
31 15.6 29.4 170 93.3 11.9
32 16.3 100.0 12.6
33 16.9 30.9 176 95.9 12.9
34 15.4 316 177 95.0 121
35 14.1 31.2 172 99.4 10.9
36 14.9 31.2 168 91.9 11.2
37 15.1 31.3 177 97.2 1.7
38 19.5 311 191 99.7 162
39 171 26.9 152 99.9 11.8
40 15.9 31.1 178 97.8 12.9
41 16.2 216 126 99.2 11.7
42 15.4 30.7 179 99.2 12.2
43 17.0 30.8 186 97.5 13.2
44 17.6 30.8 187 95.6 142




Table C-49. Test 51 monitor gauge (chief of section) pressure-time values for sheep

numbers 620 and 621.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight g kPa ms kPa*ms ms kPa
45 15.9 21.9 130 91.2 12.2
46 17.6 30.9 188 93.6 13.3
47 14.5 31.0 181 91.2 11.6
48 15.2 30.8 177 91.4 11.9
49 17.4 30.9 187 94.5 12.6
50 16.2 22.0 124 96.7 - 11.8
51 15.8 31.3 173 99.5 11.8
52 18.3 220 131 99.5 12.9
53 14.9 214 125 99.1 12.4
54 16.2 31.2 178 99.3 12.1
55 15.2 21.6 116 99.6 11.2
56 14.5 31.0 163 94.0 11.0
57 16.3 100.0 11.9
58 14.7 31.1 172 99.4 11.8
59 16.6 31.2 175 98.5 12.7
60 15.3 313 167 99.9 11.8
61 17.4 309 186 99.4 12.7
62 20.0 31.5 182 97.9 14.0
63 15.1 24.0 137 97.9 11.7
64 15.6 27.8 165 97.4 11.4
65 16.7 26.9 165 97.1 14.4
66 16.9 31.0 181 99.9 1.7
67 13.8 220 122 96.3 11.0
68 15.0 31.2 170 95.4 11.0
69 15.7 31.5 178 99.1 11.8
70 19.3 31.3 180 98.9 13.9
71 14.7 320 163 95.4 10.9
72 15.0 315 178 98.8 11.6
73 16.9 30.8 176 99.9 12.0
74 14.0 31.2 172 88.1 11.1
75 17.7 309 179 99.6 14.0
76 14.9 21.9 127 98.8 12.0
77 15.0 311 170 99.6 11.3
78 14.8 31.2 164 99.9 10.9
79 16.8 30.8 184 98.1 13.3
80 15.8 31.0 176 98.2 11.1
81
82 16.3 309 183 99.2 12.2
83 13.7 31.2 179 99.9 11.8
84 15.8 30.6 181 994 12.6
85 16.0 313 178 99.0 131
86 15.0 26.3 140 95.4 11.8
87 16.1 220 127 100.0 12.8
88 14.6 30.0 176 99.8 11.9




Table C-49. Test 51 monitor gauge (chief of section) pressure-time values for sheep
numbers 620 and 621.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weightg kPa ms kPa*ms ms kPa
89 14.6 218 122 946 1.9
90 16.8 100.0 12.8
91 16.6 30.7 169 95.5 12.6
92 15.4 30.9 174 99.8 11.9
93 17.8 27.5 177 94.6 134
94 15.2 18.6 122 98.6 - 11.6
95 15.4 31.7 180 98.7 12.2
96 18.5 31.0 180 96.4 14.8
97 18.6 31.0 187 98.6 13.7
98 16.4 32.1 174 92.2 11.8
99 20.0 311 188 100.0 14.1
100 16.5 30.8 184 97.8 13.5
Mean 16.1 29.3 167.3 97.6 12.3
SD 14 35 204 2.6 1.1




Table C-50. Test 52 monitor gauge (chief of section) pressure-time values for sheep
numbers 622 and 623.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
12/14/95 1 2268 19.3 31.7 227 14.0
2 17.5 31.3 210 100.0 13.3

3 17.6 31.7 218 99.3 14.8

4 19.0 31.0 221 99.3 14.6

5 19.3 30.6 219 88.3 14.3

6 17.5 30.8 206 99.2 13.5

Mean 18.4 31.2 216.8 99.2° 14.1
SD 0.9 0.5 7.6 0.6 06




Table C-51. Test §3 monitor gauge (chief of section) pressure-time values for sheep
numbers 624 and 625.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
12/19/95 1 1814 14.5 22.5 123 100.0 10.8
2 149 325 175 98.5 11.0
3 13.6 328 175 93.5 11.0
4 16.3 323 177 98.3 12.9
5 158 . 32.3 187 95.5 136
6 15.6 331 174 96.4 | 11.6
7 16.5 318 187 91.1 13.2
8 16.5 32.7 186 100.0 12.6
9 17.3 31.3 179 97.5 11.6
10
11 15.9 322 175 98.2 12.2
12 14.7 322 188 99.9 121
13 15.3 317 176 97.2 11.3
14
15 17.2 100.0 13.2
16 15.5 316 177 99.9 11.5
17 15.0 31.7 174 96.9 11.2
18 16.8 316 173 96.9 12.5
19 19.1 316 198 14.8
20 18.6 31.2 184 12.5
21 16.5 327 192 98.1 13.3
22 16.2 22.4 128 90.7 11.8
23 17.4 315 188 98.7 13.2
24 14.7 327 170 99.3 12.2
25 15.4 29.9 165 98.2 11.6
26 17.2 32.1 173 93.9 11.3
27 17.9 31.5 189 99.9 13.4
28 18.3 31.3 189 98.5 147
29 17.8 315 192 86.5 13.6
30 16.2 316 180 99.8 12.9
31 13.8 31.1 176 97.1 11.5
32 156 31.3 174 100.0 11.2
33 16.9 304 168 98.6 12.2
34 15.6 31.8 178 97.7 11.5
35 18.3 31.3 181 99.2 13.3
36 16.2 31.1 168 100.0 111
37 14.5 314 180 98.3 116
38 16.3 226 130 96.9 12.3
39 16.4 315 173 82.7 11.2
40 16.1 31.5 178 91.2 12.3
41 17.0 31.7 181 98.5 13.4
42 15.1 21.8 132 100.0 11.8
43 13.6 276 139 97.6 1.3
44 14.5 312 178 97.1 11.6

C-71




|

Table C-51. Test 53 monitor gauge (chief of section) pressure-time values for sheep

numbers 624 and 625.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 15.1 313 166 96.4 12.0
46 16.2 309 173 96.1 12.2
47 15.3 313 179 92.6 11.8
48 15.2 222 121 97.3 10.8
49 15.3 31.0 179 96.2 116
50 14.3 305 170 100.0. 11.5
51 15.8 31.7 176 98.2 12.1
52 15.5 312 180 99.7 12.0
53 15.7 28.4 163 99.3 121
54 14.7 314 171 98.5 11.5
55 15.0 32.0 176 98.6 12.0
56 156 219 125 100.0 11.3
57 16.2 31.8 180 96.0 12.2
58 19.9 3156 185 99.6 14.0
59 15.5 309 175 99.7 11.6
60 17.2 97.6 12.7
61 16.4 319 185 85.2 13.3
62 15.6 222 134 100.0 12.8
63 16.2 31.1 185 99.0 12.2
64 15.4 315 173 11.8
65 15.4 217 124 94.7 11.2
66
67 15.6 315 174 98.5 11.6
68 16.2 22.2 129 97.3 12.0
69 17.1 31.3 184 98.9 13.2
70 16.1 314 181 99.7 13.0
71 15.5 314 176 100.0 12.1
72 15.4 317 180 96.2 12.0
73 14.8 200 113 98.1 11.3
74 18.4 216 129 96.4 14.3
75 171 31.6 185 99.9 13.1
76 16.4 31.1 164 959 11.5
77 15.1 326 173 96.0 11.3
78 15.9 314 171 98.3 11.4
79 14.0 274 136 98.5 11.2
80 17.5 314 186 99.9 12.6
81 15.1 224 130 959 11.6
82 19.3 314 192 99.8 15.6
83 14.2 221 122 93.7 11.0
84 15.4 314 183 95.5 12.4
85 18.0 31.1 174 994 131
86 16.2 315 182 97.9 11.6
87 15.2 31.3 169 96.1 11.5
88 15.3 31.2 177 976 11.3




Table C-51. Test 53 monitor gauge (chief of section) pressure-time values for sheep

numbers 624 and 625.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 18.0 31.0 186 99.9 12.8
90 15.2 31.5 170 95.8 11.5
91 16.3 31.3 186 95.2 13.0
92 14.7 221 128 1.2
93 156.3 22.5 127 99.8 11.5
94 15.9 320 175 98.0- 12.3
95 14.2 315 175 97.3 11.3
96 17.6 21.8 128 97.7 12.5
97 15.5 314 174 96.9 12.3
98 14.2 31.5 174 95.8 1.8
99 17.1 31.1 189 100.0 13.7
100 18.0 31.7 190 98.3 13.2
Mean 16.0 29.8 168.9 97.3 12.2
SD 1.3 36 21.2 3.1 1.0




Table C-52. Test 54 monitor gauge (chief of section) pressure-time values for sheep
numbers 628 and 629.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
1/9/96 1 1814 17.2 312 185 959 13.8

2 16.6 996 12.7
3 14.8 31.8 185 98.7 12.0
4 146 324 167 98.4 12.4
5 16.0 32.3 173 98.0 12.0
6 18.0 32.1 186 100.0 15.0
7 145 312 164 951 11.4
8 16.9 28.7 172 97.0 12.4
9 15.0 31.5 179 100.0 12.5
10 15.0 31.2 172 100.0 11.5
11 15.9 31.2 171 96.0 117
12 17.3 28.0 176 99.4 13.3
13 21.8 28.5 182 98.0 16.4
14 17.9 28.2 176 97.7 14.2
15 16.8 30.1 174 99.2 13.2
16 14.6 319 180 99.8 11.6
17 15.3 312 181 98.5 11.8
18 154 324 181 911 12.4
19 15.8 224 125 98.7 11.4
20 19.2 31.2 194 99.6 14.5
21 16.4 315 168 99.5 11.2
22 14.3 30.9 166 95.5 11.0
23 15.4 22.3 130 99.7 121
24 18.7 30.8 178 97.3 134
25 15.0 271 164 100.0 12.1
26 15.4 203 123 198.0 11.6
27 18.6 18.7 120 97.8 12.5
28 16.7 20.2 123 99.9 11.9
29 19.1 29.5 195 15.6
30 16.0 18.2 119 98.4 12.1
31 214 309 188 15.4
32 145 316 173 96.4 12.1
33 15.4 27.9 177 99.6 12.6
34 14.6 20.4 123 89.5 11.2
35 144 222 125 99.5 111
36 18.1 316 185 99.6 13.8
37 16.6 318 183 133
38 147 27.5 148 94.3 11.4
39 16.2 219 129 97.2 . 115
40 15.5 314 170 957 11.5
41 16.8 319 181 95.6 121
4?2 16.1 29.4 171 97.0 12.0
43 16.6 31.2 184 99.2 12.8
44 16.8 32.1 176 99.5 12.4
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Table C-52. Test 54 monitor gauge (chief of section) pressure-time values for sheep

numbers 628 and 629.
1565mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 - 15.9 30.1 185 100.0 13.2
46 21.0 254 172 99.3 15.5
47 14.8 30.9 179 99.2 11.5
48 15.5 31.9 172 94 1 115
49 16.0 31.2 172 100.0 12.7
50 16.5 30.8 181 99.5~ 12.6
51 15.5 31.0 176 99.9 11.9
52 16.6 214 130 99.8 12.6
53 15.0 30.7 170 98.8 10.9
54 15.2 99.8 1.7
55 16.3 30.8 188 99.8 12.3
56 19.0 314 181 971 13.6
57 18.2 280 172 98.9 13.3
58 16.3 221 127 99.1 11.3
59 15.6 222 124 95.7 11.3
60 16.0 289 154 97.4 11.8
61 15.2 231 125 99.3 10.8
62 17.9 303 176 99.3 13.6
63 16.5 26.8 147 96.8 11.6
64 15.3 31.3 173 99.6 12.2
65 16.4 30.6 180 99.7 12.2
66 15.0 316 165 99.1 12.2
67 144 22.0 125 88.3 11.2
68 16.7 2938 174 99.1 12.2
69 14.9 31.0 174 100.0 11.7
70 15.5 314 176 100.0 12.1
71 14.1 31.0 171 100.0 11.7
72 14.2 221 121 94.1 11.0
73 17.8 30.6 190 98.6 14.2
74 16.7 316 173 99.8 12.5
75 16.5 31.1 186 99.7 11.6
76 17.6 30.8 180 94.9 12.4
77 16.0 306 184 94.7 12.0
78 18.0 31.3 190 94.8 14.0
79 17.1 31.3 166 99.9 115
80 21.0 29.8 185 99.6 14.7
81 16.7 306 174 100.0 11.8
82 15.2 31.0 175 97.0 11.8
83 16.4 31.0 173 99.2 124
84 15.7 320 185 946 12.8
85 171 30.3 185 99.3 13.1
86 16.3 30.7 176 99.0 123
87 18.9 304 177 99.3 12.8
88 14.9 31.0 166 95.7 11.2
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Table C-52. Test 54 monitor gauge (chief of section) pressure-time values for sheep
numbers 628 and 629.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 19.0 31.0 181 99.8 14.0
90 154 220 127 99.5 11.9
91 17.7 314 180 99.8 12.7
92 16.0 30.5 177 98.6 11.7
a3 17.2 18.8 121 99.7 12.8
94 14.3 29.0 158 100.0- 11.3
95 18.6 29.8 191 14.3
96 15.7 221 131 100.0 12.2
97 15.8 219 126 97.6 12.0
98 17.6 28.0 161 97.4 12.2
99 15.7 20.1 122 99.3 121
100 16.7 313 177 99.8 12.1
Mean 16.4 286 165.6 99.3 12.4
SD 1.6 4.0 22.4 10.4 1.1




Table C-53. Test 55 monitor gauge (chief of section) pressure-time values for sheep

numbers 630 and 631.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
1/16/96 1 1814 209 30.6 199 99.8 15.2
2 14.7 29.4 162 939.0 121
3 19.5 31.6 191 96.3 14.9
4 16.0 32.0 167 946, 12.7
5 17.4 323 187 98.6 13.7
6 15.3 324 183 97.8 12.6
7 14.7 31.9 174 938.3 12.1
8 14.7 32.0 177 99.6 11.8
9 14.9 32.6 163 96.1 11.8
10 15.6 22.2 131 99.9 122
11 19.7 311 200 99.4 15.6
12 15.8 30.8 175 99.9 131
13 16.1 31.9 178 12.4
14 15.5 31.7 172 100.0 12.8
15 16.4 31.8 185 100.0 13.4
16 16.7 31.4 179 95.5 12.6
17 13.7 32.0 177 100.0 11.4
18 19.0 31.5 192 99.2 14.2
19 14.8 321 186 93.6 1.9
20 204 311 180 97.9 14.3
21 16.9 31.7 181 97.4 13.8
22 15.7 317 169 99.9 12.2
23 13.1 320 166 99.7 10.5
24 14.4 31.2 179 97.0 11.2
25 17.2 99.9 11.4
26 16.0 28.5 165 100.0 12.3
27 15.2 322 173 99.4 1.4
28 16.0 31.4 172 99.6 12.6
29 149 31.7 169 99.4 11.8
30 15.3 319 175 99.2 11.8
31 15.5 31.4 178 99.6 12.0
32 17.6 31.8 181 99.9 13.4
33 200 31.5 202 98.9 16.7
34 16.8 323 187 99.0 13.2
35 14.9 221 126 99.5 12.0
36 17.3 31.6 179 99.9 13.0
37 15.1 317 175 954 12.0
38 14.7 30.6 185 97.9 12.5
39 15.5 317 176 98.6 12.4
40 15.6 31.8 167 99.8 10.9
41 14.8 30.9 174 99.6 11.5
42 15.4 30.8 176 98.7 12.8
43 14.5 22.2 128 99.7 11.8
44 19.6 27.2 189 99.9 15.1
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Table C-53. Test 55 monitor gauge (chief of section) pressure-time values for sheep
numbers 630 and 631.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 17.8 31.1 180 97.5 13.4
46 196 316 187 98.9 15.0
47 20.2 31.2 187 100.0 15.4
48 15.3 314 173 100.0° 12.0
49 15.6 315 178 98.8 12.2
50 18.0 27.2 182 14.2
51 17.3 99.9 12.8
52 15.7 22.0 128 96.9 12.0
53
54 13.5 22.0 120 99.5 11.1
55 16.8 314 178 93.9 12.6
56 16.4 31.7 171 935 11.8
57 16.4 30.5 168 98.6 11.8
58 16.2 314 189 99.6 12.2
59 16.1 31.7 173 94 5 11.4
60 14.2 316 179 99.8 11.2
61 16.3 316 182 94.8 12.9
62 146 29.5 170 98.5 11.2
63 14.6 99.9 11.3
64 15.7 221 135 99.0 11.9
65 16.2 219 129 99.0 12.2
66 16.7 315 171 99.2 12.2
67 15.1 311 177 12.4
68 15.0 31.3 175 99.1 11.8
69 143 22.0 123 98.6 11.4
70 16.8 31.4 183 99.9 11.6
71 16.4 21.7 129 98.9 11.7
72 16.1 316 177 95.0 13.0
73 15.3 99.0 12.0
74 18.1 30.7 184 98.2 14.2
75 16.2 313 172 88.9 11.8
76 19.9 28.8 180 100.0 15.0
77 14.8 313 177 99.4 11.5
78 16.8 319 189 99.6 12.4
79 15.5 31.3 169 99.6 11.2
80 14.9 221 126 99.0 11.2
81 15.8 30.8 176 97.0 12.1
82 16.5 30.8 181 98.8 12.6
83 15.9 314 178 98.2 12.4
84 154 312 162 943 11.0
85 16.3 30.5 186 99.6 12.0
86 15.1 21.8 124 97.9 11.3
87 155 205 124 99.0 12.4
88 16.1 30.8 167 99.7 11.7
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Table C-563. Test 55 monitor gauge (chief of section) pressure-time values for sheep
numbers 630 and 631.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number  Weight,g kPa ms kPa*ms ms kPa
89 16.0 31.1 182 94.0 13.2
90 15.3 31.4 171 99.6 12.0
91 15.6 99.8 12.1
92 20.2 31.2 187 . 14.5
93 17.0 317 175 98.5 13.1
94 15.1 31.7 172 99.5 11.4
g5 16.4 31.2 178 93.3 11.5
96 15.7 21.9 126 99.4 11.5
97 17.5 28.9 170 99.8 13.2
98 15.0 32.0 179 96.5 11.7
99 18.4 306 173 97.8 12.5
100 17.6 312 182 99.7 136
Mean 16.2 29.9 170.9 98.4 12.5
SD 1.6 3.4 19.4 2.0 1.2




Table C-54. Test 56 monitor gauge (chief of section) pressure-time values for sheep

numbers 632 and 633.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
2/1/96 1 1814 15.8 321 191 98.8 13.1
2 18.1 31.9 190 99.8 13.9
3 14.5 224 132 97.9 12.2
4 14.2 321 183 99.2 11.9
5 15.4 322 179 99.1 12.0
6 16.6 31.6 168 98.5 , 11.6
7 15.2 321 179 99.4 12.5
8 14.2 31.7 180 99.1 12.0
9 18.9 31.0 192 99.4 15.1
10 15.8 322 181 99.2 13.1
11 15.8 324 181 96.4 12.4
12 15.9 31.9 188 100.0 12.9
13 18.6 31.8 191 98.8 14.0
14 15.1 31.8 177 97.5 11.6
15 15.2 320 172 99.6 1.8
16 16.8 31.9 187 98.8 12.8
17 154 31.3 181 100.0 12.6
18 14.2 322 158 99.7 11.4
19 14.4 321 174 96.7 11.7
20 14.9 225 124 97.8 111
21 15.3 31.9 178 95.2 1.3
22 15.8 322 175 98.1 11.5
23 15.6 31.9 173 98.7 11.7
24 15.2 313 185 100.0 12.6
25 16.4 314 199 94.4 13.0
26 15.6 31.7 187 98.6 12.6
27 15.4 326 171 88.7 11.7
28 16.2 31.7 168 99.9 11.3
29 15.1 31.2 191 99.5 12.8
30 17.8 31.6 195 99.3 13.7
31 19.4 314 194 99.8 14.7
32 143 321 167 84.7 1.4
33 15.6 321 178 99.4 12.4
34 141 226 119 96.2 11.1
35 14.3 31.2 177 99.7 121
36 17.6 31.3 177 97.6 12.0
37 17.9 319 185 99.8 12.4
38 15.4 22.5 124 959 10.9
39 16.2 222 130 941 121
40 14.5 31.4 164 99.9 11.2
41 15.4 31.5 179 99.8 11.3
42 149 320 173 95.4 1.1
43 15.0 315 178 99.8 11.6
44 14.5 31.6 176 94.9 111
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Table C-54. Test 56 monitor gauge (chief of section) pressure-time values for sheep
numbers 632 and 633.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 17.1 31.8 191 99.8 13.2
46 14.7 31.9 174 93.7 11.2
47 15.8 315 176 93.7 1.9
48 ‘ 18.0 31.4 199 14.7
49 15.1 31.2 179 99.7 121
50 16.4 31.8 177 99.9 . 12.8
51 15.9 311 187 100.0 12.2
52 13.8 30.1 173 99.0 11.0
53 15.5 31.1 181 99.2 1.9
54 13.6 325 157 93.8 10.8
55 15.7 31.9 194 94.2 12.7
56 13.8 31.1 175 100.0 1.1
57 18.9 323 182 99.1 121
58 14.7 31.4 172 99.4 11.2
59 15.2 32.0 181 99.2 11.6
60 14.2 322 170 93.8 11.1
61 16.2 31.8 182 99.1 12.8
62 15.3 28.1 175 99.5 1.9
63 14.1 322 176 98.2 11.2
64 16.5 313 190 99.5 13.6
65 15.7 31.7 179 96.4 12.4
66 14.1 31.9 170 98.4 11.6
67 14.7 217 123 99.4 10.8
68 14.8 31.5 188 98.0 12.7
69 14.6 31.6 175 95.8 12.1
70 134 27.4 146 94.6 10.8
71 17.6 319 201 959 13.0
72 14.5 31.2 169 88.5 11.8
73 14.7 216 126 97.5 11.3
74 14.3 322 180 96.9 11.7
75 15.2 314 170 942 11.6
76 14.7 31.2 173 97.3 12.4
77 14.4 31.1 184 93.0 11.6
78 17.5 31.0 193 98.8 13.5
79 14.6 225 123 98.8 11.5
80 15.6 31.8 191 100.0 13.1
81 15.4 320 181 89.4 1.7
82 15.6 311 184 97.6 13.4
83 16.2 - 31.8 177 98.6 12.1
84 16.3 30.8 186 89.8 13.0
85 14.3 322 172 100.0 ' 10.7
86 201 313 194 98.6 14.8
87 17.7 314 184 95.5 13.8
88 134 317 174 98.7 11.0
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Table C-54. Test 56 monitor gauge (chief of section) pressure-time values for sheep
numbers 632 and 633.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 147 31.3 184 92.4 11.9
90 15.0 315 173 98.0 11.4
91 14.2 22.1 126 99.8 11.2
92 13.5 311 166 93.0 10.5
93 14.6 309 178 96.5 11.4
94 14.8 32.0 171 996" 11.1
95 12.9 32.3 161 99.1 106
96 14.9 220 123 98.1 11.2
97 14.7 321 181 98.8 11.8
98 14.0 316 181 98.5 11.2
99 16.0 316 185 99.6 134
100 16.0 321 170 91.0 10.9
Mean 155 30.7 173.8 97.8 12.1
SD 1.4 29 18.8 2.4 1.0




Table C-55. Test 57 monitor gauge (chief of section) pressure-time values for sheep
numbers 634 and 635.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
2/6/96 1 1814 16.4 321 185 98.7 13.4
2 14.7 314 180 98.8 11.6
3 16.1 3186 184 97.7 13.5
4 14.9 31.2 171 97.9 11.9
5 16.8 31.2 188 97.9 12.2
6 14.1 31.8 179 992 - 1.3
7 16.6 316 186 98.1 13.8
8 14.8 28.2 183 99.3 12.3
9 15.3 31.8 180 99.7 12.5
10 16.1 29.8 180 99.4 12.8
11 18.3 315 176 95.0 13.9
12 17.1 316 177 994 12.3
13 15.5 27.2 145 98.4 11.6
14 15.8 31.6 172 99.8 11.6
15 17.2 276 145 95.4 12.1
16 16.5 319 170 99.6 12.4
17 17.6 31.1 186 100.0 13.9
18 16.3 221 123 98.6 12.2
19 16.4 31.0 181 98.9 12.3
20 17.6 31.5 174 98.4 12.6
21
22 15.4 31.2 176 98.3 11.8
23 16.2 31.9 179 952 12.2
24 14.3 226 125 93.3 11.4
25 16.0 316 176 98.0 12.3
26 14.6 31.3 171 99.3 11.2
27 15.1 28.4 168 956 11.9
28 17.6 28.1 154 99.7 11.6
29 16.4 31.2 172 98.3 12.2
30 15.4 314 186 98.4 11.2
31 16.3 312 170 99.3 11.4
32 15.6 31.9 172 95.1 11.3
33 15.4 314 176 947 12.4
34 15.0 31.4 179 99.8 12.1
35 13.5 323 167 96.2 11.2
36 16.3 315 171 98.9 12.0
37 16.4 31.3 179 99.1 11.5
38 171 314 172 96.9 13.4
39 16.5 31.8 172 97.4 12.5
40 14.8 316 169 100.0 11.4
41 15.8 31.2 174 95.2 11.7
42 14.1 31.2 180 99.4 12.0
43 16.7 30.7 177 97.0 11.8
44 17.0 31.1 177 96.5 14.5
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Table C-55. Test 57 monitor gauge (chief of section) pressure-time values for sheep

numbers 634 and 635.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 15.7 314 183 99.5 12.3
46 16.1 314 177 976 12.3
47 15.0 30.9 181 98.9 12.2
48 14.5 311 170 999 10.7
49 15.8 31.4 171 99 1 11.5
50 154 274 145 97.9 - 11.6
51 16.5 30.2 186 99.2 12.9
52 13.9 314 166 97.6 11.0
53 15.7 30.9 164 98.0 111
54 15.6 313 180 97.4 12.3
55 15.0 22.4 130 99.9 11.6
56 15.0 31.2 174 98.7 11.5
57 152 309 174 97.1 12.0
58 15.5 31.2 181 99.3 12.8
59 136 226 123 98.4 10.8
60 154 27.7 176 99.4 12.3
61 17.0 31.1 180 98.8 13.3
62 16.8 31.3 192 98.2 13.3
63 18.1 276 184 '98.4 14.7
64 15.1 31.2 177 100.0 121
65 13.2 31.7 164 92.6 10.9
66 17.8 30.7 177 98.7 13.2
67 176 30.6 191 99.8 14.2
68 16.3 289 178 97.6 13.1
69 14.0 27.9 167 97.9 11.2
70 15.9 28.0 178 99.6 12.4
71 15.5 311 173 100.0 11.7
72 16.8 31.0 185 98.5 14.8
73 18.9 276 177 96.9 14.7
74 16.0 31.0 181 97.2 12.5
75 16.1 312 175 98.9 11.8
76 14.6 316 173 99.8 11.4
77 17.7 31.0 174 96.6 117
78 15.0 31.4 169 94.7 11.0
79 15.5 31.1 173 98.7 114
80 15.6 31.4 172 98.3 12.0
81 15.4 219 124 97.7 11.0
82 15.6 21.8 129 99.0 12.2
83 14.6 30.8 174 96.0 11.0
84 14.3 22.5 124 98.5 11.3
85 15.2 31.0 174 98.8 11.4
86 12.9 312 163 92.8 10.7
87 15.0 276 166 99.8 11.8
88 17.1 31.2 179 99.0 12.4
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Table C-55. Test 57 monitor gauge (chief of section) pressure-time values for sheep
numbers 634 and 635.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,

Date Number Weight,g kPa ms kPa*ms ms kPa
89 15.0 30.7 179 98.4 12.3

90 15.0 31.3 177 99.5 11.6

91 16.1 22.1 129 95.8 11.6

92 17.3 31.2 171 82.5 114

93 16.0 311 180 96.5 13.4

94 14.8 31.3 173 96.2 - 11.8

95 14.8 311 177 98.6 1.7

96 14.9 30.8 176 98.8 12.0

97 18.2 27.0 176 99.0 14.0

98 18.1 27.6 182 98.1 14.8

99 14.7 30.9 170 98.7 11.2

100 16.7 30.9 178 98.4 11.5

Mean 15.8 30.0 171.0 98.0 12.2
SD 1.2 2.7 16.7 1.7 1.0




Table C-56. Test 58 monitor gauge (chief of section) pressure-time values for sheep

numbers 636and 637.

155mm SPH Simulator Pressure-Time Records
Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
2/13/96 1 1814 15.3 31.9 174 100.0 11.8
2 15.0 31.3 180 100.0 121
3 14.3 317 180 99.4 12.0
4 147 27.6 153 99.7 11.6
5 14.8 31.9 168 99.0 11.5
6 16.3 31.7 181 90.8 - 12.9
7 14.6 31.8 181 11.6
8 16.2 31.2 168 96.1 12.2
9 19.6 27.8 185 99.3 15.6
10 17.8 314 189 999 14.8
11 17.4 314 185 100.0 13.7
12 16.0 29.7 171 93.3 11.7
13 18.0 30.8 183 96.6 14.3
14 19.0 31.1 193 98.1 15.9
15 14.8 31.9 172 99.4 12.0
16 19.1 31.1 192 99.9 15.8
17 16.1 31.8 183 99.1 135
18 17.1 31.2 179 98.1 13.3
19 14.6 31.9 174 99.9 11.2
20 16.3 31.8 189 998 13.8
21 16.3 316 183 11.8
22 17.8 31.0 180 99.7 13.3
23 16.5 314 171 100.0 12.0
24 19.4 316 190 98.6 14.6
25 16.0 31.9 175 100.0 11.8
26 15.9 315 181 96.0 12.1
27 147 31.1 176 99.2 11.2
28 15.9 30.7 181 94.5 12.3
29 15.9 31.4 178 99.4 13.0
30 14.2 316 169 99.9 10.5
31 145 31.8 169 99.8 11.1
32 16.0 30.8 181 100.0 12.0
33 14.6 31.7 188 99.7 12.2
34 156 31.7 174 994 11.3
35 15.1 31.3 184 12.3
36 149 315 180 98.0 12.6
37 15.7 30.9 177 99.9 12.3
38 15.7 314 170 100.0 11.9
39 14.9 31.8 179 99.4 1.1
40 15.5 30.8 175 93.1 12.7
41 16.6 31.4 175 99.3 12.3
42 14.9 31.4 167 99.3 11.4
43 16.0 316 185 9g.2 12.7
44 16.8 31.2 176 99.2 12.2
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Table C-56. Test 58 monitor gauge (chief of section) pressure-time values for sheep
numbers 636and 637.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 154 31.3 177 945 122
46 18.4 314 183 99.3 14.4
47 14.7 28.6 165 98.0 12.4
48 14.7 28.6 151 99.8 10.8
49 16.3 31.6 167 96.3 12.1
50 18.0 314 185 100.0, 13.8
51 15.8 31.7 184 99.7 12.4
52 16.6 315 182 99.9 12.4
53 16.2 31.5 183 98.8 12.9
54 14.8 31.0 177 99.4 12.2
55 16.1 31.6 179 98.3 12.3
56 152 31.3 171 98.4 12.1
57 15.2 228 128 939.9 12.0
58 16.2 31.7 183 99.8 12.8
59 16.3 31.2 170 95.2 11.9
60 14.0 31.0 167 98.5 11.2
61 15.2 314 178 100.0 11.5
62 16.8 31.2 185 99.7 12.1
63 16.1 30.8 182 98.2 131
64 14.5 94.6 10.8
65 16.0 32.0 169 99.3 10.9
66 14.4 311 170 98.8 11.2
67 15.6 31.5 175 99.2 11.9
68 14.5 316 169 93.5 12.0
69 16.5 283 173 99.7 12.7
70 13.9 315 167 99.2 11.3
71 13.9 22.4 121 98.9 11.0
72 14.1 31.2 173 99.4 1.2
73 20.7 29.2 191 95.9 15.1
74 16.0 304 173 99.2 1.6
75 16.5 317 171 99.8 12.7
76 15.2 313 172 99.1 11.2
77 14.9 31.6 168 92.7 12.1
78 16.1 31.6 169 98.4 12.4
79 14.9 314 173 99.5 11.0
80 144 31.1 160 98.9 10.6
81 16.6 314 170 12.3
82 18.2 311 182 98.0 14.0
83 15.1 31.1 185 97.0 11.6
84 16.6 31.0 181 100.0 12.4
85 17.0 315 174 98.3 13.0
86 14.8 221 126 100.0 12.2
87 13.5 31.0 167 100.0 10.6
88 19.3 30.5 198 15.6
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Table C-56. Test 58 monitor gauge (chief of section) pressure-time values for sheep
numbers 636and 637.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number  Weight,g kPa ms kPa*ms ms kPa
89 16.0 21.8 126 97.9 11.8
90 15.8 311 174 99.7 11.9
91 16.8 30.5 180 99.3 11.9
92 14.3 313 163 946 11.0
93 14.5 224 120 99.4 114
94 19.3 276 170 95.3. 14.0
95 14.8 220 126 11.8
96 14.1 30.9 167 " 992 11.2
97 17.9 31.2 172 99.7 11.6
98 15.8 316 165 93.9 1.7
99 16.7 30.7 191 98.6 13.7
100 14.6 21.7 132 89.6 12.2
Mean 15.9 30.5 172.8 98.3 12.3
SD 1.5 2.5 15.5 22 1.2




Table C-57. Test 59 monitor gauge (chief of section) pressure-time values for sheep
numbers 638 and 639.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
2/20/96 1 1814 13.7 . 308 164 96.8 11.3
2 13.6 31.9 170 99.5 1.1
3 14.6 31.7 170 95.8 12.7
4 15.3 32.0 183 100.0 11.6
5 16.9 31.5 176 98.7 13.1
6 15.1 32.0 165 98.0 . 12.0
7 16.0 31.5 182 99.7 13.6
8 16.7 31.5 178 96.9 13.6
9 13.9 31.8 177 976 11.3
10 173 31.4 181 99.4 13.9
1 16.3 31.6 185 99.5 13.5
12 14.6 31.2 170 99.7 11.9
13 15.4 31.8 182 99.6 12.4
14 16.3 31.0 180 12.1
15 15.4 19.7 92.1 11.2
16 16.6 30.6 171 96.3 12.7
17 136 31.9 164 97.3 1.2
18 17.6 31.0 186 98.4 15.0
19 15.4 314 183 98.9 12.6
20 16.6 31.5 175 97.0 13.4
21 16.4 31.6 177 99.9 13.2
22 14.2 31.5 167 99.5 11.1
23 18.5 31.0 181 99.5 13.2
24 14.8 31.7 171 97.6 11.7
25 16.5 31.6 178 94.1 13.0
26 17.2 31.6 175 98.3 12.8
27 17.5 31.5 180 98.8 13.6
28 156.3 31.1 172 98.3 12.0
29 18.2 31.3 181 99.9 14.2
30 14.8 31.3 172 99.0 12.1
31 1563 31.5 177 98.7 1.7
32 18.0 31.5 183 98.1 13.3
33 16.1 31.7 176 99.8 12.9
34 14.6 31.3 174 99.6 114
35 18.0 31.5 192 99.3 14.0
36 17.1 315 185 99.3 14.6
37 151 31.4 176 92.3 12.0
38 18.9. 31.2 190 97.7 14.8
39 15.5 250 131 96.0 10.9
40 14.1 31.8 174 99.4 11.8
41 15.7 30.7 179 986 12.9
42 14.1 226 122 99.7 10.8
43 18.1 314 187 99.1 14.2
44 13.8 31.3 171 96.0 1.4

C-89




Table C-57. Test 59 monitor gauge (chief of section) pressure-time values for sheep
numbers 638 and 639.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 17.2 30.7 173 99.5 12.6
46 156 315 182 99.4 12.3
47 18.8 31.1 182 85.0 14.4
48 15.8 315 176 98.2 13.6
49 14.4 31.0 180 99.2 115
50 17.3 31.3 175 99.9 - 14.0
51 16.3 30.8 178 98.5 12.5
52 14.8 324 167 91.1 11.3
53 12.9 32.0 165 99.4 1.1
54 13.6 316 165 98.9 10.3
55 15.7 314 170 94.4 12.0
56 14.7 313 174 98.0 11.8
57 15.3 31.5 176 97.2 12.6
58 13.8 3156 181 99.1 11.7
59 15.6 31.0 181 98.9 11.6
60 15.1 31.4 174 11.4
61 17.8 31.0 177 80.5 13.1
62 12.7 99.8 10.6
63 14.8 30.9 172 99.7 11.8
64 14.2 31.2 169 98.9 11.2
65 14.4 314 179 99.7 11.8
66 15.0 31.0 172 98.5 12.2
67 17.0 304 177 94 4 13.3
68 15.5 31.3 166 95.1 11.2
69 16.7 31.1 177 98.5 12.9
70 16.5 31.3 172 99.0 11.9
71 16.3 31.3 175 98.1 13.1
72
73 14.7 99.2 11.6
74
75 15.9 30.5 179 97.7 13.2
76 17.2 31.0 184 98.1 14.1
77 18.2 311 185 99.0 14.4
78 14.8 30.8 171 98.6 11.5
79 15.7 311 168 93.8 121
80 20.0 30.8 196 98.6 15.5
81 15.0 31.6 179 100.0 12.3
82 14.8 30.7 183 99.8 11.9
83 171 304 185 97.9 13.3
84 15.4 30.6 169 98.2 114
85 17.5 30.9 180 97.3 13.3
86 17.8 31.0 179 98.2 13.3
87 15.9 31.2 192 97.7 12.4
88 17.4 31.3 186 97.9 14.0
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Table C-57. Test 59 monitor gauge (chief of section) pressure-time values for sheep

numbers 638 and 639.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number  Weight,g kPa ms kPa*ms ms kPa
89 19.1 31.2. 185 99.9 13.3
90 15.6 316 173 90.5 11.7
91 16.1 311 166 99.0 12.1
92 18.4 30.3 188 977 14.8
93 14.5 315 168 99.0 11.0
94 15.2 314 176 97.9. 116
95 15.2 314 170 99.0 11.8
96 18.1 30.3 181 98.7 146
97 17.0 316 180 98.9 12.3
98 14.9 31.2 179 90.2 12.3
99 141 315 181 99.5 11.3
100 15.5 31.8 186 97.5 12.6
Mean 15.9 31.0 176.0 97.7 12.5
SD 1.5 1.6 10.0 3.0 1.1




Table C-58. Test 60 monitor gauge (chief of section) pressure-time values for sheep

numbers 640 and 641.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
2/29/96 1 1814 18.4 33.0 188 99.9 11.6
2 16.3 32.2 180 99.9 13.7
3 16.2 28.9 172 97.0 11.6
4 14.5 320 187 99.8 11.8
5 19.0 32.9 187 99.0 14.9
6 16.0 32.3 176 100.0. 12.4
7 17.4 28.4 189 91.2 14.4
8 13.7 326 171 99.8 111
9 15.9 31.9 188 99.6 13.2
10 20.0 31.9 190 99.8 14.2
11 16.8 31.8 175 100.0 13.2
12 19.3 31.7 194 91.4 15.2
13 16.9 324 185 97.4 13.2
14 15.0 22.3 127 99.3 11.7
15 14.7 27.7 159 98.8 12.5
16 17.2 322 171 97.0 12.8
17 15.0 31.8 188 99.3 121
18 16.8 31.8 189 99.3 134
19 16.8 321 183 98.9 13.6
20 13.5 226 123 98.5 11.0
21 16.1 31.8 183 99.8 12.56
22 15.1 31.3 179 99.0 11.9
23 17.4 31.7 180 98.9 13.0
24 17.4 29.6 178 98.7 12.5
25 16.5 30.2 181 99.3 12.2
26 17.9 31.7 191 87.7 13.5
27 15.4 322 165 96.9 11.2
28 15.6 322 177 96.2 11.8
29 16.7 316 176 99.1 11.2
30 14.7 324 164 96.9 11.3
31 16.0 32.1 192 100.0 12.6
32 17.4 322 183 98.4 12.7
33 16.0 31.9 178 96.0 12.8
34 16.1 31.5 179 97.0 11.6
35
36 18.0 31.7 199 99.9 13.8
37 194 32.0 181 99.2 13.9
38 17.9 31.8 177 99.5 12.3
39 14.5 315 170 98.6 11.8
40 16.9 32.0 193 90.9 12.9
41 14.7 32.1 169 97.5 11.6
42 15.7 30.5 183 99.3 1.7
43 16.5 211 130 90.9 11.3
44 15.4 316 175 98.2 122
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Table C-58. Test 60 monitor gauge (chief of section) pressure-time values for sheep
numbers 640 and 641.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 14.3 32.0 184 . 94.6 11.3
46 15.6 28.4 179 99.7 127
47 17.2 31.6 176 99.6 12.4
48 14.5 314 179 97.0 12.0
49 14.5 316 182 99.8 12.0
50 17.0 323 179 994 . 13.0
51 18.2 320 178 95.2 12.3
52 18.1 3141 189 99.9 13.8
53 14.6 30.7 174 99.2 11.8
54 17.4 314 191 93.0 13.5
55 15.0 223 125 89.1 11.6
56 17.4 321 179 94.8 12.6
57 14.2 31.8 174 98.7 10.9
58 15.6 31.7 181 94.1 12.6
59 16.6 316 179 92.7 11.9
60 15.4 31.7 186 98.3 12.0
61 176 31.9 180 86.0 12.8
62 15.2 324 174 92.3 1.7
63 19.1 32.7 179 98.3 12.7
64 19.0 30.2 182 91.5 13.6
65 13.5 21.0 125 99.4 11.6
66 14.4 225 122 90.4 11.0
67 13.8 31.5 173 99.8 11.2
68 15.2 222 125 98.4 11.3
69 17.0 31.2 177 98.5 12.2
70 15.1 31.8 177 99.0 11.6
71 18.5 317 184 99.2 13.9
72 18.3 31.6 182 95.9 13.4
73 159 31.8 182 99.1 12.6
74 14.9 31.8 175 99.7 11.6
75 16.1 31.5 174 99.1 1.7
76 15.7 31.9 180 98.4 12.4
77 18.0 31.3 180 98.8 13.6
78 17.4 31.6 190 98.4 14.1
79 : 20.1 31.7 180 99.9 12.9
80 16.8 320 179 93.8 121
81 15.4 32.0 180 100.0 11.9
82 14.5 316 174 11.8
83 16.4 317 181 98.1 11.6
84 16.5 28.3 174 98.8 12.5
85 16.1 31.3 170 93.8 11.0
86 15.6 321 178 97.6 121
87 16.8 32.0 191 98.7 12.5
88 15.1 31.9 178 96.2 11.3
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Table C-58. Test 60 monitor gauge (chief of section) pressure-time values for sheep
numbers 640 and 641.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 16.9 31.8 189 99.8 131
90 15.1 315 172 93.8 11.6
91 13.0 322 165 10.2
92 15.9 314 175 99.6 121
93 14.0 32.0 179 99.8 11.4
94 16.3 22.4 130 . 12.6
95 16.5 32.3 175 97.9 12.7
96 14.5 32.9 167 96.1 10.8
97 14.6 31.2 176 83.9 11.5
98 18.5 31.2 186 91.7 14.8
99 18.5 31.2 186 91.7 14.8
100 15.5 316 172 99.4 12.1
Mean 16.2 30.8 175.4 97.1 12.4
SD 1.6 28 16.4 3.5 1.0




Table C-60. Test 62 monitor gauge (chief of section) pressure-time values for sheep
numbers 644 and 645.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
3/12/96 1 1814 156.3 312 178 97.9 12.2
2 14.9 222 126 94.0 12.0
3 14.4 322 169 99.1 11.6
4 14.5 31.8 171 12.4
5 15.6 27.4 154 13.2
6 16.8 31.2 168 98.8 . 12.8
7 14.8 32.2 174 99.9 11.5
8 15.6 31.8 167 97.4 12.5
9 15.9 31.3 174 98.9 136
10 14.9 99.7 11.5
11 14.8 31.8 173 97.9 12.2
12 14.4 98.6 11.0
13 15.8 31.8 173 96.8 12.1
14 15.8 315 169 96.4 13.4
15 15.6 31.9 179 13.0
16 16.3 319 166 95.4 12.2
17 16.7 31.7 175 99.8 12.8
18 13.8 324 167 g97.4 11.2
19 15.5 31.9 170 97.5 12.2
20 17.0 31.7 172 99.3 13.5
21 14.0 31.3 164 91.9 11.2
22 21.8 30.8 192 99.1 16.7
23 15.6 321 176 98.2 11.8
24 17.3 314 181 93.1 14.2
25 15.8 316 177 96.9 13.2
26 17.7 31.2 171 100.0 14.2
27 15.1 31.7 173 99.9 13.0
28 17.9 31.0 177 14.4
29 17.6 314 180 99.7 14.6
30 17.7 31.0 165 94.9 13.4
31 14.5 32.0 157 10.9
32 15.0 29.5 1567 99.6 11.9
33 17.2 31.3 175 971 14.0
34 14.5 31.3 162 99.8 10.6
35 16.0 320 168 99.3 136
36 14.1 22.1 119 99.9 11.0
37 15.5 214 124 97.6 12.8
38 15.7 31.3 172 98.0 12.0
39 15.5 21.3 126 12.6
40 15.4 315 176 96.9 12.0
41 16.1 31.3 171 998  13.0
42 16.5 30.9 183 100.0 13.5
43 14.2 31.0 174 94.5 12.0
44 15.4 314 168 99.1 12.6
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Table C-60. Test 62 monitor gauge (chief of section) pressure-time values for sheep
numbers 644 and 645.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
45 16.0 30.9 165 934 12.2
46 15.3 31.0 164 99.9 12.4
47 16.5 31.0 168 99.7 13.3
48 15.6 31.1 181 99.4 13.3
49 16.0 317 180 96.9 12.9
50 19.0 27.3 157 91.1 14.0
51 16.0 31.2 168 98.1 11.7
52 15.0 315 173 99.8 121
53 13.8 31.5 163 95.1 10.9
54 14.8 314 170 99.1 12.2
55 14.3 31.2 157 97.7 11.3
56 16.1 30.9 166 93.3 12.4
57 14.4 31.8 165 99.6 11.8
58 15.6 30.9 171 98.0 121
59 14.4 21.9 116 10.8
60 13.0 22.8 117 89.6 10.6
61 16.0 30.9 158 12.5
62 16.1 30.9 172 90.3 12.9
63 15.4 30.8 171 94.7 12.2
64 14.0 21.2 125 99.9 11.7
65 14.2 31.0 165 79.1 11.2
66 16.8 31.3 174 94.1 12.8
67 15.7 30.6 169 94.1 12.3
68 15.2 31.2 173 99.9 11.9
69 16.3 31.6 174 93.8 13.0
70 14.0 31.4 169 98.1 11.6
71 15.8 315 161 92.3 11.6
72 16.0 30.6 173 98.2 12.7
73 17.7 30.7 172 99.9 14.0
74 17.2 31.4 176 94.9 13.4
75 15.0 314 166 98.9 12.0
76 15.5 30.7 171 100.0 12.2
77 14.7 31.0 162 96.8 1.2
78 14.2 30.8 171 92.0 12.1
79 14.8 30.8 163 90.9 1.4
80 16.1 30.9 172 97.5 12.4
81 16.5 31.4 172 96.2 13.3
82 15.9 31.0 172 99.5 12.6
83 16.5 31.4 165 92.6 12.8
84 14.8 322 160 93.0 - 11.4
85 15.6 31.2 165 96.2 12.8
86 16.4 31.2 160 99.0 1.7
87 13.8 31.2 160 96.8 10.9
88 14.2 31.0 165 91.8 11.0
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Table C-60. Test 62 monitor gauge (chief of section) pressure-time values for sheep

numbers 644 and 645.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weightg kPa ms kPa*ms ms kPa
89 15.4 30.7 171 96.6 12.7
90 16.9 31.1 167 92.4 12.4
91 15.4 31.0 168 96.8 11.9
92 14.4 31.0 167 99.9 12.0
93 15.8 28.3 170 96.0 - 13.2
94 14.3 31.8 161 99.6 11.0
95 16.4 30.9 170 99.1 12.6
96 15.2 31.0 166 97.0 12.3
97 15.7 30.9 167 99.8 12.9
98 16.0 30.7 170 96.5 12.9
99 15.4 214 121 99.1 1.7
100 16.6 27.0 150 93.0 13.5
Mean 15.6 30.4 165.3 96.8 12.4
SD 1.2 2.7 14.6 34 1.0




Table C-61. Test 63 monitor gauge (chief of section) pressure-time values for sheep
numbers 646 and 647.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
3/19/96 1 1814 . 17.0 3141 180 939.0 13.6
2 14.1 32.0 170 97.5 11.8
3 15.1 325 169 100.0 12.6
4 14.2 26.4 140 99.4 11.8
5 18.0 31.0 179 98.6 14.0
6 14.7 324 167 99.6 . 11.9
7 17.4 312 177 96.1 13.0
8 19.0 31.3 174 94.6 13.8
9 14.4 225 123 85.8 12.1
10 15.1 32.0 171 98.8 11.9
11 15.0 324 168 98.4 12.0
12 18.4 21.7 127 96.5 13.0
13 16.3 31.9 170 98.9 12.2
14 13.8 27.1 141 98.6 10.9
15 14.7 31.8 176 98.6 12.6
16 17.8 21.8 127 98.0 12.0
17 16.1 31.2 183 98.3 13.0
18 15.2 316 185 98.3 122
19 16.6 322 167 96.5 12.3
20 18.1 31.4 180 98.2 13.9
21 16.6 32.8 170 99.0 13.2
22 16.2 22.0 125 96.6 12.0
23 14.2 315 175 12.3
24 15.1 31.3 163 97.6 12.1
25 15.4 316 159 98.8 12.2
26 16.8 31.1 178 100.0 13.0
27 15.6 314 175 99.8 12.2
28 17.8 274 155 96.2 13.1
29 16.8 320 175 93.0 13.1
30 15.1 31.1 178 99.8 12.1
31 16.9 31.5 172 96.5 13.7
32 14.3 21.5 115 94.0 111
33 15.4 31.3 172 98.7 12.0
34 15.9 21.7 122 98.9 11.5
35 18.0 31.1 177 96.1 13.5
36 15.9 320 169 97.6 12.9
37 16.5 31.5 165 98.4 12.0
38 16.1 323 158 95.9 11.6
39 17.8 217 125 98.5 12.7
40 ' 14.5 31.3 177 99.9 11.5
41 16.6 30.1 161 94.2 11.4
42 14.8 31.1 177 97.6 11.6
43 16.2 31.1 164 99.5 12.0
44 16.3 29.8 164 98.2 11.9
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Table C-61. Test 63 monitor gauge (chief of section) pressure-time values for sheep
numbers 646 and 647.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number  Weight,g kPa ms kPa*ms ms kPa
45 15.1 316 174 99.8 12.0
46 16.5 31.8 164 96.2 15.0
47 15.0 320 171 98.0 1.5
48 16.7 31.6 177 958 13.3
49 16.1 216 126 99.9 13.0
50 14.7 31.2 166 96.0 - 11.6
51 15.9 31.9 166 95.8 1.5
52 16.1 323 160 98.7 11.2
53 16.4 31.1 181 98.9 12.5
54 174 30.5 177 98.2 12.6
55 17.4 31.3 175 98.3 12.5
56 18.3 31.2 174 971 14.3
57 15.4 317 167 92.3 11.6
58 16.0 31.6 178 99.8 12.0
59 17.4 31.4 185 98.2 13.7
60 14.9 222 125 985 12.7
61 15.3 27.2 141 93.9 12.0
62 152 31.4 173 97.8 12.1
63 16.9 27.2 158 99.0 14.1
64 14.9 31.2 168 94.1 12.0
65 15.8 30.9 169 97.9 12.2
66 16.9 31.6 167 96.0 12.7
67 15.4 31.2 171 96.1 12.3
68 16.7 31.0 173 95.0 121
69 16.5 31.3 168 956 12.2
70 15.2 30.9 174 97.5 12.8
71 14.6 31.2 176 953 11.8
72 17.7 31.2 174 100.0 12.9
73 17.6 31.5 181 99.5 13.7
74 16.3 31.0 170 99.2 12.6
75 14.9 31.3 170 97.0 11.6
76 18.9 31.3 171 954 14.7
77 15.2 31.8 171 97.8 12.4
78 14.0 311 164 98.1 11.0
79 15.3 314 166 97.7 11.0
80 17.7 31.5 175 98.5 14.2
81 16.7 13.3
82 15.0 317 168 99.2 12.1
83 15.3 31.2 169 98.2 1.5
84 17.9 27.2 161 96.0 13.6
85 18.4 31.0 182 99.9 14.5
86 18.5 30.9 171 97.7 134
87 16.0 31.8 165 95.5 12.3
88 14.9 32.2 170 98.4 1.6
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Table C-61. Test 63 monitor gauge (chief of section) pressure-time values for sheep
numbers 646 and €647.

155mm SPH Simulator Pressure-Time Records

Shot Charge Pmax, Ta, A-impulse Td, Psm,
Date Number Weight,g kPa ms kPa*ms ms kPa
89 17.4 21.3 174 94.6 13.1
90 17.4 13.1
91 19.9 31.8 176 97.3 14.6
92 17.8 31.9 170 97.2 14.0
93 16.0 316 173 98.3 12.5
94 15.8 296 164 98.0° 11.9
95 15.7 31.2 170 958 12.6
96 15.1 31.0 173 99.8 12.5
97 19.1 31.1 178 95.8 147
98 18.0 31.3 174 98.3 12.9
99 15.1 316 170 957 11.7
100 17.7 31.1 176 94.8 12.8
Mean 16.2 30.2 166.1 975 12.6
SD 14 3.1 15.7 2.1 0.9
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